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(54)  Pyrimidinone  derivatives,  processes  for  preparing  them  and  pharmaceutical  compositions  containing  them. 

The  invention  provides  new  histamine  H2-  antagonist 
compounds  of  Structure  1 

in  which  R'  is  hydrogen,  lower  alkyl,  lower  alkoxy,  hydroxy, 
halogen,  trifluoromethyl,  nitro,  amino,  lower  alkylamino, 
lower  alkanoylamino,  di(lower  alkyl)amino  or  cyano;  R2  is  in 
the  3-,  4-  or  5-  position  and  is  hydrogen,  or  R2  is  lower  alkyl 
substituted  by  amino,  lower alkylamino,  di(lower  alkyl)amino, 
N-piperidino  or  N-pyrollidino,  or  R2  is  ethoxy  or  propoxy 
w-substituted  by  amino,  lower  alkylamino,  di(lower 
alkyl)amino,  N-piperidino  or  N-pyrollidino;  Y  is  methylene  or 
oxygen  and  X  is  methylene  or  sulphur  provided  that  one  or 
two  of  the  groups  X  and  Y  is  methylene;  Z  is  hydrogen  or 
lower  alkyl;  A  is  C1-C5  alkylene  or-(CH2)pW-(CH2)q-where W  is 
oxygen  or  sulphur  and  p  and  q  are  such  that  their  sum  is  from 
1  to4,  and  B  is  hydrogen,  methyl,  C3-C6  cycloalkyl,  a  heteroaryl 
group  optionally  substituted  by  one  or  more  of  the  groups 
lower  alkyl,  lower  alkoxy,  halo,  hydroxy  and  amino,  or  B  is  a 

naphthyl,  6-(2,3-dihydro-1,4-benzodioxinyl),  a  4-  or  5- 
(1,3-benzodioxolyl)  group,  or  a  phenyl  group  optionally  sub- 
stituted  with  one  or  more  lower  alkyl,  lower  alkoxy,  halogen, aryl(lower  alkoxy),  hydroxy,  lower  alkoxy-lower  alkoxy,  trif- 
luoromethyl,  di(lower  alkyl)amino,  phenoxy,  halophenoxy, lower  alkoxyphenoxy,  phenyl,  halophenyl  or  lower  alkox- 
yphenyl  groups  and  pharmaceutical  compositions  containing them.  A  compound  of Structure  1  can  be  prepared  by  reacting a  compound  of  Structure  3  in  which  Q  is  nitroamino,  loweral- 
kylthio,  benzylthio  or  halogen  with  an  amine  of  Structure  2,  in which 

R3 is  in  the  3-,  4-  or  5p  position  and  is  hydrogen,  lower  alkyl substituted  by  a  group  R4,  or  is  R4CH2CH2O-or 
R4CH2CH2CH2O-,  where  R'  is  di(lower  alkyl)amino, N-piperidino,  N-pyrrollidino,  a  protected  amino  group  or  a protected  lower  alkylamino  group,  and  where  necessary  any amino-protecting  group  present  in  the  substituent  R3  is removed. 



T h i s   i n v e n t i o n   r e l a t e s   to   p h a r m a c o l o g i c a l l y   a c t i v e  

c o m p o u n d s ,   t o   m e t h o d s   f o r   p r e p a r i n g   t h e s e   c o m p o u n d s ,   t o  

p h a r m a c e u t i c a l   c o m p o s i t i o n s   c o n t a i n i n g   t h e s e   c o m p o u n d s  

and  to   m e t h o d s   of  b l o c k i n g   h i s t a m i n e   H 2 - r e c e p t o r s   b y  

a d m i n i s t e r i n g   t h e s e   c o m p o u n d s .   The  c o m p o u n d s   of  t h e  

i n v e n t i o n   can   e x i s t   as  a c i d   a d d i t i o n   s a l t s   b u t ,   f o r  

c o n v e n i e n c e ,   r e f e r e n c e   w i l l   be  made  t h r o u g h o u t   t h i s  

s p e c i f i c a t i o n   to   t h e   p a r e n t   c o m p o u n d s .  

Many  p h y s i o l o g i c a l l y   a c t i v e   s u b s t a n c e s   e l i c i t   t h e i r  

b i o l o g i c a l   a c t i o n s   by  i n t e r a c t i o n   w i t h   s p e c i f i c   s i t e s  

known  as  r e c e p t o r s .   H i s t a m i n e   i s   s u c h   a  s u b s t a n c e   a n d  

has   a  n u m b e r   of  b i o l o g i c a l   a c t i o n s .   T h o s e   b i o l o g i c a l  

a c t i o n s   of  h i s t a m i n e   w h i c h   a r e   i n h i b i t e d   by  d r u g s  

c o m m o n l y   c a l l e d ' a n t i h i s t a m i n e s "   ( h i s t a m i n e   H 1 - r e c e p t o r  
a n t a g o n i s t s ) ,   of  w h i c h   m e p y r a m i n e ,   d i p h e n h y d r a m i n e   a n d  

c h l o r p h e n i r a m i n e   a r e   t y p i c a l   e x a m p l e s ,   a r e   m e d i a t e d  

t h r o u g h   h i s t a m i n e   H I - r e c e p t o r s .   H o w e v e r ,   o t h e r s   of  t h e  

b i o l o g i c a l   a c t i o n s   of  h i s t a m i n e   a r e   not   i n h i b i t e d   b y  

" a n t i h i s t a m i n e s "   and  a c t i o n s   of  t h i s   t y p e   w h i c h   a r e  

i n h i b i t e d   by  b u r i m a m i d e   a r e   m e d i a t e d   t h r o u g h   r e c e p t o r s  

w h i c h   a r e   t e r m e d   h i s t a m i n e   H 2 - r e c e p t o r s ,   and  w h i c h   m a y  
be  d e f i n e d   as  t h o s e   h i s t a m i n e   r e c e p t o r s   w h i c h   a r e   n o t  

b l o c k e d   by  m e p y r a m i n e   bu t   a r e   b l o c k e d   by  b u r i m a m i d e .  

C o m p o u n d s   w h i c h   b l o c k   h i s t a m i n e   H 2 - r e c e p t o r s   a r e   r e f e r r e d  

to   as  h i s t a m i n e   H 2 - a n t a g o n i s t s .  

B l o c k a d e   of  h i s t a m i n e   H 2 - r e c e p t o r s   i s   of  u t i l i t y   i n  

i n h i b i t i n g   t h e   b i o l o g i c a l   a c t i o n s   of  h i s t a m i n e   w h i c h   a r e  

not   i n h i b i t e d   by  " a n t i h i s t a m i n e s " .   H i s t a m i n e   H 2 -  

a n t a g o n i s t s   a r e   t h e r e f o r e   u s e f u l ,   f o r   e x a m p l e ,   a s  

i n h i b i t o r s   of  g a s t r i c   a c i d   s e c r e t i o n ,   as  a n t i - i n f l a m -  

m a t o r y   a g e n t s   and  as  a g e n t s   w h i c h   a c t   on  t h e   - -  



c a r d i o v a s c u l a r   s y s t e m ,   f o r   e x a m p l e   as  i n h i b i t o r s   of  t h e  

e f f e c t s   of  h i s t a m i n e   on  b l o o d   p r e s s u r e .  

In  some  p h y s i o l o g i c a l   c o n d i t i o n s   t he   b i o l o g i c a l  

a c t i o n s   of  h i s t a m i n e   a re   m e d i a t e d   t h r o u g h   b o t h   h i s t a m i n e  

HI-   and  H 2 - r e c e p t o r s   and  b l o c k a d e   of  b o t h   t y p e s   o f  

r e c e p t o r s   is  u s e f u l .   T h e s e   c o n d i t i o n s   i n c l u d e   i n f l a m -  

m a t i o n   m e d i a t e d   by  h i s t a m i n e ,   f o r   e x a m p l e   s k i n   i n f l a m -  

m a t i o n ,   and  t h o s e   h y p e r s e n s i t i v i t y   r e s p o n s e s   due  to   t h e  

a c t i o n   of  . h i s t a m i n e   at  H i -   and  H 2 - r e c e p t o r s ,   f o r  

e x a m p l e   a l l e r g i e s .  

The  c o m p o u n d s   of  t h i s   i n v e n t i o n   have   b o t h   h i s t a m i n e  

H1-  a n t a g o n i s t   and  h i s t a m i n e   H2-  a n t a g o n i s t   a c t i v i t y ,  

and  a r e   u s e f u l   in  t he   t r e a t m e n t   of  c o n d i t i o n s   w h e r e i n  

h i s t a m i n e   H2-  a n t a g o n i s t s   a r e   u s e f u l .  

The  p r e s e n t   i n v e n t i o n   p r o v i d e s   c o m p o u n d s   o f  

S t r u c t u r e   1 

in  w h i c h   R1  is  h y d r o g e n ,   l o w e r   a l k y l ,   l o w e r   a l k o x y ,   h y d r o x y ,  

h a l o g e n ,   t r i f l u o r o m e t h y l ,  n i t r o ,  a m i n o ,  l o w e r   a l k y l a m i n o ,  

l o w e r   a l k a n o y l a m i n o ,   d i ( l o w e r   a l k y l ) a m i n o   or  c y a n o ;   R2 

is  in  t h e   3 - ,   4-  or  5-  p o s i t i o n   and  is  h y d r o g e n ,   l o w e r  

a l k y l   s u b s t i t u t e d   by  R3  or  e t h o x y   or  p r o p o x y  ω - s u b s t i t u t e d  

by  R 3  w h e r e   R3  is   a m i n o ,   l o w e r   a l k y l - a m i n o ,   d i ( l o w e r   a l k y l ) -  

a m i n o ,   N - p i p e r i d i n o   or  N - p y r r o l i d i n o ;   Y  is   m e t h y l e n e   o r  



o x y g e n   and  X  is  m e t h y l e n e   or  s u l p h u r   p r o v i d e d   t h a t   o n e  

or  two  of  t he   g r o u p s   X  and  Y  is  m e t h y l e n e ;   Z  i s  

h y d r o g e n   or  l o w e r   a l k y l :   A  is  C1-C5  a l k y l e n e   o r  

- ( C H 2 ) p W - ( C H 2 ) q -   w h e r e   W  is  o x y g e n   or  s u l p h u r   and  p  a n d  

q  a r e   s u c h   t h a t   t h e i r   sum  is  f rom  1  to   4,  and  B  i s  

h y d r o g e n ,   m e t h y l ,   C3-C6  c y c l o a l k y l ,  a   h e t e r o a r y l   g r o u p  

o p t i o n a l l y   s u b s t i t u t e d   by  one  or  more  ( w h i c h   may  be  t h e  

same  or  d i f f e r e n t )   0f  the   g r o u p s   l o w e r   a l k y l ,   l o w e r  

a l k o x y ,   h a l o ,   h y d r o x y   and  a m i n o ,   or  B  is   a  n a p h t h y l ,  

6 - ( 2 , 3 - d i h y d r o - 1 , 4 - b e n z o d i o x i n y l ) ,   a  4-  o r  

5 - ( 1 , 3 - b e n z o d i o x o l y l )   g r o u p ,   or  a  p h e n y l   g r o u p  

o p t i o n a l l y   s u b s t i t u t e d   w i t h   one  or  more  ( w h i c h   may  b e  

t h e   same  or  d i f f e r e n t )   l o w e r   a l k y l ,   l o w e r   a l k o x y ,  

h a l o g e n ,   a r y l ( l o w e r   a l k o x y )   ( p r e f e r a b l y   b e n z y l o x y ) ,  

h y d r o x y ,   l o w e r   a l k o x y - l o w e r   a l k o x y ,   t r i f l u o r o m e t h y l ,  

d i ( l o w e r   a l k y l ) a m i n o ,   p h e n o x y ,   h a l o p h e n o x y ,   l o w e r  

a l k o x y p h e n o x y ,   p h e n y l ,   h a l o p h e n y l   or  l o w e r   a l k o x y p h e n y l  

g r o u p s .   The  c o m p o u n d s   of  S t r u c t u r e   1  can  be  in  t h e  

fo rm  of  t he   f r e e   b a s e s   or  t h e i r   p h a r m a c e u t i c a l l y  

a c c e p t a b l e   a c i d   a d d i t i o n   s a l t s .  

T h r o u g h o u t   t h i s   s p e c i f i c a t i o n   by  t he   t e r m s   ' l o w e r  

a l k y l ' ,   ' l o w e r   a l k o x y '   and  ' l o w e r   a l k a n o y l '   a r e   m e a n t  

a l k y l ,   a l k o x y   and  a l k a n o y l   g r o u p s   w h i c h   a r e   s t r a i g h t  

or  b r a n c h e d   c o n t a i n i n g   1  to   4  c a r b o n   a t o m s .   E x a m p l e s  

of  h e t e r o a r y l   g r o u p s   a r e   p y r i d y l ,   N - o x o - p y r i d y l ,   f u r y l ,  

t h i e n y l ,   t h i a z o l y l ,   o x a z o l y l ,   i s o t h i a z o l y l ,   i m i d a z o l y l ,  

p y r i m i d y l ,   p y r a z y l ,   p y r i d a z y l ,   t h i a d i a z o l y l ,   q u i n o l y l ,  

i s o q u i n o l y l ,   5 , 6 , 7 - 8 - t e t r a h y d r o q u i n o l y l ,   b e n z i m i d a z o l y l  

and  b e n z t h i a z o l y l .  

T h e s e   c o m p o u n d s   d i f f e r   f rom  c o m p o u n d s   a l r e a d y  

d i s c l o s e d   as  h a v i n g   h i s t a m i n e   H 2 - a n t a g o n i s t   a c t i v i t y   i n  



t h a t   t h e y   do  not   have   a  h e t e r o a r y l   g r o u p   or  a n  

i s o t h i o u r e i d o   g r o u p   as  a  f e a t u r e   e s s e n t i a l   f o r  

a c t i v i t y .  

P r e f e r a b l y   R   is   in  the   2-  p o s i t i o n .  

P r e f e r a b l y   R   is   h y d r o g e n ,   l o w e r   a l k y l ,   l o w e r  

a l k o x y   ( p a r t i c u l a r l y   m e t h o x y ) ,   h y d r o x y ,   h a l o g e n  

( p a r t i c u l a r l y   c h l o r o ) ,   t r i f l u o r o m e t h y l ,   amino   or  c y a n o .  

P a r t i c u l a r l y   p r e f e r a b l y   R 1  i s   m e t h o x y   or  c h l o r o   when  R 2 

i s   h y d r o g e n ,   and  R 1  i s   h y d r o g e n   when  R2  is   o t h e r   t h a n  

h y d r o g e n .  

P r e f e r a b l y   R 2  i s   h y d r o g e n   or  l o w e r   a l k y l  

s u b s t i t u t e d   by  d i ( l o w e r   a l k y l ) a m i n o ,   p a r t i c u l a r l y  

d i m e t h y l a m i n o m e t h y l .  

P r e f e r a b l y   when  R 2  i s   h y d r o g e n   X  and  Y  a r e   b o t h  

m e t h y l e n e .  

P r e f e r a b l y   Z  i s   h y d r o g e n .  

When  B  is   an  o p t i o n a l l y   s u b s t i t u t e d   p h e n y l   g r o u p   i t  

i s   p r e f e r a b l y   s u b s t i t u t e d   by  one  or  more  l o w e r   a l k o x y  

g r o u p s ,   and  in  p a r t i c u l a r   i s   3 - m e t h o x y p h e n y l ,   4 - m e t h o x y -  

p h e n y l   or  3 , 4 - d i m e t h o x y p h e n y l .  

A  p a r t i c u l a r   g r o u p   of  c o m p o u n d s   i s   t h a t  

in   w h i c h   B  is   a  6 - ( 2 , 3 - d i h y d r o - 1 , 4 - b e n z o d i o x i n y l ) ,  

5 - ( 1 , 3 - b e n z o d i o x o l y l )   or  1 - n a p h t h y l   g r o u p .  



Where  B  is  a  h e t e r o a r y l   g r o u p   i t   is   p r e f e r a b l y   a 

2 - f u r y l ,   2 - t h i e n y l ,   2 - p y r i d y l ,   3 - p y r i d y l ,   4 - p y r i d y l ,  

2 - t h i a z o l y l ,   2 - i m i d a z o l y l ,   2 - p y r i m i d y l ,   2 - p y r a z y l ,  

3 - p y r i d a z y l ,   3 - q u i n o l y l   or  1 - i s o q u i n o l y l   g r o u p ,   w h i c h  

g r o u p   is  o p t i o n a l l y   s u b s t i t u t e d   by  one  or  more  l o w e r  

a l k y l   or  l ower   a l k o x y   g r o u p s ,   or  a  p y r i d y l   or  p y r i m i d y l  

g r o u p   s u b s t i t u t e d   by  h y d r o x y ,   and  e s p e c i a l l y   3 - p y r i d y l ,  

6 - m e t h y l - 3 - p y r i d y l ,   5 . 6 - d i m e t h y l - 3 - p y r i d y l ,   6 - m e t h o x y -  

3 - p y r i d y l ,   2 - m e t h o x y - 4 - p y r i d y l ,   6 - h y d r o x y - 3 - p y r i d y l   a n d  

2 - h y d r o x y - 4 - p y r i d y l .  

P r e f e r a b l y   in  t h e   c o m p o u n d s   of  S t r u c t u r e   1  e i t h e r   A 

is   @ , ω - s t r a i g h t   a l k y l e n e   and  e s p e c i a l l y   m e t h y l e n e  

( - C H 2 - ) ,   or  A  is  - ( C H 2 ) p W ( C H 2 ) q -   where   p  is  0,  W  i s  

o x y g e n   and  q  is  1  ( i . e .   A  is  a  -OCH2-,   o x y m e t h y l ,   g r o u p ) .  

O t h e r   e x a m p l e s   of  A  a r e   m e t h o x y m e t h y l ,   m c t h y l t h i o m e t h y l ,  

m e t h o x y e t h y l   and  m e t h y l t h i o e t h y l .  

The  c o m p o u n d s   of  S t r u c t u r e   1  a r e   shown  a n d  

d e s c r i b e d   as  4 - p y r i m i d o n e   d e r i v a t i v e s   and  t h e s e  

d e r i v a t i v e s   e x i s t   in  e q u i l i b r i u m   w i t h   t h e   c o r r e s p o n d i n g  

6 - o n e   t a u t o m e r s .   T h e s e   compounds   a l s o   e x i s t   to   a  l e s s e r  

e x t e n t   as  the   h y d r o x y   t a u t o m e r s ,   and  t he   p y r i m i d o n e   r i n g  

may  a l s o   e x i s t   in  the   f o l l o w i n g   t a u t o m e r i c   f o r m s :  



C o m p o u n d s   of  S t r u c t u r e   1  in  w h i c h   B  is   a  3 - p y r i d y l  

g r o u p   a r e   p r e f e r r e d   b e c a u s e   t h e s e   c o m p o u n d s   a r e   i n  

g e n e r a l   more  a c t i v e   as  h i s t a m i n e   H 2 - a n t a g o n i s t s   t h a n  

c o r r e s p o n d i n g   c o m p o u n d s   of  S t r u c t u r e   1  in  w h i c h   B  is   a n  

a r y l   g r o u p   when  m e a s u r e d   a f t e r   i n t r a v e n o u s   and  o r a l  

a d m i n i s t r a t i o n .   Compounds   of  S t r u c t u r e   1  in  w h i c h   B  i s  

a  3 - p y r i d y l   g r o u p   w i t h   a  l o w e r   a l k y l , l o w e r   a l k o x y   o r  

h y d r o x y   s u b s t i t u e n t   in  t h e   6 - p o s i t i o n   a r e   e s p e c i a l l y  

p r e f e r r e d   b e c a u s e   in  g e n e r a l   t h e s e   c o m p o u n d s   a r e   a t  

l e a s t   as  e f f e c t i v e   as  H 2 - a n t a g o n i s t s   as  c o r r e s p o n d i n g  

c o m p o u n d s   in  w h i c h   B  i s   an  u n s u b s t i t u t e d   p y r i d y l   g r o u p  

and  t h e   f o r m e r   c o m p o u n d s   a re   l e s s   a c u t e l y   t o x i c   w h e n  

i n t r a v e n o u s l y   a d m i n i s t e r e d   in  h i g h   d o s e s   to   m i c e .  

The  c o m p o u n d s   of  S t r u c t u r e   1  can   be  p r e p a r e d   b y  

r e a c t i n g   a  compound   of  S t r u c t u r e   3  w i t h   an  amine   o f  

S t r u c t u r e   2,  and  w h e r e   n e c e s s a r y   r e m o v i n g   any  a m i n o -  

p r o t e c t i n g   g r o u p  p r e s e n t   in  t he   g r o u p   R 4 .  

In  S t r u c t u r e   2  Y,  X  and  R1  a r e   as  d e f i n e d  

f o r   S t r u c t u r e   1  and  R4  is   in  t he   3 - ,   4-  or  5 -  

p o s i t i o n   and  is   h y d r o g e n ,   l o w e r   a l k y l   s u b s t i t u t e d   by  a 

g r o u p   R5,  or  is   R5CH2CH2O-  or  R5CH2CH2CH20-,   w h e r e   R5  i s  

d i ( l o w e r   a l k y l ) a m i n o ,   N - p i p e r i d i n o ,   N - p y r r o l i d i n o ,   a 

p r o t e c t e d   amino   g r o u p   or  a  p r o t e c t e d   l o w e r   a l k y l a m i n o  

g r o u p .   E x a m p l e s   of  a m i n o - p r o t e c t i n g   g r o u p s   a r e  

t - b u t o x y c a r b o n y l   ( r e m o v e d   w i t h   t r i f l u o r o a c e t i c   a c i d ) ,  

b e n z y l o x y c a r b o n y l   ( r e m o v e d   by  h y d r o g e n o l y s i s   or  w i t h  

h y d r o g e n   b r o m i d e ) ,   or  p h t h a l o y l   ( r e m o v e d   w i t h   h y d r a z i n e  



or  m e t h y l a m i n e ) .   In  S t r u c t u r e   3,  A,  B  a n d   Z  a r e   a s  

d e f i n e d   f o r   S t r u c t u r e   1  ( p r o v i d e d   t h a t   any  h y d r o x y l  

g r o u p s   in  B  can  be  o p t i o n a l l y   p r o t e c t e d )   and  Q  i s  

n i t r o a m i n o   (N02NH-) ,   l o w e r a l k y l t h i o ,   b e n z y l t h i o ,   h a l o g e n  

or  o t h e r   g r o u p i n g   w h i c h   is  c o n v e n i e n t l y   d i s p l a c e d   by  a n  

a m i n e .  

P r e f e r a b l y   Q  is  m e t h y l t h i o .   P a r t i c u l a r l y  

p r e f e r a b l y   Q  is  n i t r o a m i n o .  

T h i s   r e a c t i o n   can  be  c a r r i e d   out   in  t he   a b s e n c e   o f  

a  s o l v e n t   at   an  e l e v a t e d   t e m p e r a t u r e ,   e . g .   150°C,   or  i n  

t he   p r e s e n c e   of  a  s o l v e n t ,   s u c h   as  in  r e f l u x i n g  

p y r i d i n e .   When  Q  is  n i t r o a m i n o   t h i s   r e a c t i o n   i s  

p r e f e r a b l y   c a r r i e d   out  in  r e f l u x i n g   e t h a n o l ,   i s o p r o p a n o l  

or  p y r i d i n e .  

Compounds   of  S t r u c t u r e   1  in  w h i c h   X  is   s u l p h u r   c a n  

a l s o   be  p r e p a r e d   by  r e a c t i n g   a  compound  of  S t r u c t u r e   4  

in  w h i c h   R1  and  R4  a r e   as  d e f i n e d   f o r   S t r u c t u r e   2  a n d  

L  is   a  g r o u p   d i s p l a c e a b l e   w i t h   a  t h i o l ,   f o r   e x a m p l e  

h y d r o x y ,   a c y l o x y   ( p r e f e r a b l y   a c e t o x y ) ,   m e t h a n e s u l p h o n y l -  

oxy  or  p - t o l u e n e s u l p h o n y l o x y ,   l o w e r   a l k o x y   ( p r e f e r a b l y  

m e t h o x y ) ,   c h l o r i n e ,   b r o m i n e   or  t r i a r y l p h o s p h o n i u m  

( p r e f e r a b l y   t r i p h e n y l p h o s p h o n i u m ) ,   w i t h   a  

2 - ( 2 - m e r c a p t o e t h y l a m i n o ) p y r i m i d o n e   of  S t r u c t u r e   5 



in   w h i c h   Z,  A  and  B  a re   as  d e f i n e d   f o r   S t r u c t u r e   1 

p r o v i d e d   t h a t   h y d r o x y   g r o u p s   in  B  can  be  p r o t e c t e d ,   a n d  

w h e r e   n e c e s s a r y   r e m o v i n g   any  p r o t e c t i n g   g r o u p s   p r e s e n t .  
P r e f e r a b l y  w h e n   L  is   h y d r o x y ,   l o w e r   a l k o x y   or  a c e t o x y  

t h e   r e a c t i o n   is  c a r r i e d   out   u n d e r   a c i d i c   c o n d i t i o n s ,  

f o r   e x a m p l e   in  a c e t i c   a c i d   or  in  a q u e o u s   h y d r o c h l o r i c  

or  h y d r o b r o m i c   a c i d .   P r e f e r a b l y   when  L  is   s u l p h o n y l o x y ,  

c h l o r i n e ,   b r o m i n e   or  i r i a r y l p h o s p h o n i u m   t h e   r e a c t i o n   i s  

c a r r i e d   out   in  t h e   p r e s e n c e   of  a  b a s e ,   f o r   e x a m p l e   i n  

t h e   p r e s e n c e   of  s o d i u m   e t h o x i d e   in  e t h a n o l .   P r e f e r a b l y  

L  i s   h y d r o x y   or  c h l o r i n e .  

The  c o m p o u n d s   of  S t r u c t u r e   5  c a n   be  p r e p a r e d   b y  

r e a c t i n g   a  compound   GSCH2CH2NH2 where   G  is   h y d r o g e n   o r  

a  t h i o l - p r o t e c t i n g   g r o u p ,   f o r   e x a m p l e   t r i t y l ,   4 -  

m e t h o x y b e n y l   or  NH2CH2CH2S-  ( i n   w h i c h   t h e   t h i o l   i s  

p r o t e c t e d   as  t he   d i s u l p h i d e )   w i t h   a  p y r i m i d o n e   o f  

S t r u c t u r e   6 

in  w h i c h   Z,  A  and  B  a r e   as  d e f i n e d   f o r   S t r u c t u r e   1 

( p r o v i d e d   t h a t   h y d r o x y   g r o u p s   in  B  can  be  p r o t e c t e d )   a n d  

Q  is   n i t r o a m i n o ,   l o w e r   a l k y l t h i o ,   b e n z y l t h i o ,   c h l o r i n e  

or  b r o m i n e ,   and  r e m o v i n g   any  t h i o l - p r o t e c t i n g   g r o u p  
p r e s e n t .  



H y d r o x y   s u b s t i t u e n t s   in  t he   g r o u p s   B  can   b e  

p r o t e c t e d   d u r i n g   t h e s e   s y n t h e s e s .   E x a m p l e s   of  h y d r o x y  

p r o t e c t i n g   g r o u p s   a r e   m e t h o x y m e t h y l ,   m e t h y l t h i o m e t h y l ,  

t e t r a h y d r o p y r a n y l ,   a r y l m e t h y l   ( f o r   e x a m p l e   b e n z y l ) ,  

l o w e r   a l k y l   ( f o r   e x a m p l e   m e t h y l )   and  a c y l   ( f o r   e x a m p l e  

f o r m y l   and  a c e t y l ) .  

Compounds   of  S t r u c t u r e   1  in  wh ich   B  is   N - o x o -  

p y r i d y l   a n d .  R 2  i s   h y d r o g e n   can  a l s o   be  p r e p a r e d   b y  

o x i d i s i n g   t h e   c o r r e s p o n d i n g   c o m p o u n d s   of  S t r u c t u r e   1 

in  w h i c h   B  is  p y r i d y l ,   f o r   e x a m p l e   u s i n g   a  p e r o x y   a c i d ,  

f o r   e x a m p l e   3 - c h l o r o p e r o x y b e n z o i c   a c i d .  

Compounds   of  S t r u c t u r e   1  in  wh ich   B  is   a  2 - ,   4-  o r  

6 - h y d r o x y p y r i d y l   g r o u p   can  be  c o n v e n i e n t l y   p r e p a r e d   b y  

t h e   a c i d   h y d r o l y s i s   of  t he   c o r r e s p o n d i n g   c o m p o u n d s   o f  

S t r u c t u r e   1  in  w h i c h   B  is   a  p y r i d y l   g r o u p   w i t h   a  2 - ,   4 -  

or  6-  l o w e r   a l k o x y   s u b s t i t u e n t .  

The  a m i n e s   of  S t r u c t u r e   2  in  wh ich   X  is   s u l p h u r  

can  be  p r e p a r e d   by  r e a c t i n g   t h e   a p p r o p r i a t e   b e n z y l  

a l c o h o l   w i t h   c y s t e a m i n e   in  an  a c i d i c   med ium,   f o r  

e x a m p l e   h y d r o b r o m i c   a c i d  o r  a   h y d r o h a l i d e   s a l t   i n  

a c e t i c   a c i d ,   or  by  r e a c t i n g   t h e   a p p r o p r i a t e   b e n z y l  

h a l i d e   ( w h i c h   can  be  p r e p a r e d   from  a  b e n z y l   a l c o h o l  

and  a  t h i o n y l   h a l i d e )   w i t h   c y s t e a m i n e   u n d e r   b a s i c  

c o n d i t i o n s .   P r e f e r a b l y   t h e   l a t t e r   me thod   is   u sed   w h e n  
R1  or  R2  is   s e n s i t i v e   to   t r e a t m e n t   w i t h   s t r o n g   a c i d s .  

T h e s e   b e n z y l   a l c o h o l s   can  be  p r e p a r e d   by  r e d u c i n g   t h e  

a p p r o p r i a t e   b e n z o a t e   e s t e r   or  b e n z a l d e h y d e   w i t h   l i t h i u m  

a l u m i n i u m   h y d r i d e   or  s o d i u m   in  e t h a n o l ,   or  b y  

c o n v e r t i n g   the   a p p r o p r i a t e l y   s u b s t i t u t e d   b r o m o b e n z e n e  

i n t o   an  a r y l l i t h i u m   or  a r y l m a g n e s i u m   b r o m i d e   d e r i v a t i v e  

and  r e a c t i n g   t h i s   w i t h   f o r m a l d e h y d e   in  a  s o l v e n t ,   f o r  



e x a m p l e   t e t r a h y d r o f u r a n .   Amines   in  w h i c h   R 1  i s   h y d r o x y  

can  be  p r e p a r e d   by  c l e a v i n g   the   c o r r e s p o n d i n g   amine   i n  

w h i c h   R 1  i s   l o w e r   a l k o x y ,   fo r   e x a m p l e   by  u s i n g   h y d r o g e n  

b r o m i d e   or  b o r o n   t r i b r o m i d e .   Amines   in  w h i c h   R 1  i s  

a m i n o   can   be  p r e p a r e d   by  r e d u c i n g   t he   c o r r e s p o n d i n g  

a m i n e s   in  w h i c h   R 1  i s   n i t r o .  

The  a m i n e s   of  S t r u c t u r e   2  in  w h i c h   Y  and  X  a r e  

b o t h   m e t h y l e n e   can  be  p r e p a r e d   by  r e a c t i n g   a n  

a r y l l i t h i u m   compound   ( w h i c h   can  be  p r e p a r e d   f rom  a n  

a r y l   b r o m i d e )   (a)  s u c c e s s i v e l y   w i t h   1 , 4 - d i b r o m o b u t a n e ,  

p o t a s s i u m   p h t h a l i m i d e   and  h y d r a z i n e   or  ( b ) s u c c e s s i v e l y  

w i t h   4 - b r o m o b u t y l p h t h a l i m i d e   and  h y d r a z i n e ,   o r  

(c)   s u c c e s s i v e l y   w i t h   1 , 3 - d i b r o m o p r o p a n e ,   p o t a s s i u m  

c y a n i d e   and  l i t h i u m   a l u m i n i u m   h y d r i d e .   The  a m i n e s   o f  

S t r u c t u r e   2  in  w h i c h   Y  and  X  a re   b o t h   m e t h y l e n e ,   a n d  
R 1  i s   n i t r o ,   a m i n o ,   h y d r o x y ,   h a l o ,   c y a n o   or  a l k o x y   i n  

t h e   2 - p o s i t i o n   can   be  p r e p a r e d   by  r e a c t i n g   a  2 - n i t r o -  

h a l o b e n z e n e   w i t h   2 - ( 2 - c y a n o e t h y l ) m a l o n i c   a c i d   d i e t h y l  

e s t e r   w i t h   s o d i u m   h y d r i d e   in  t e t r a h y d r o f u r a n ,  

h y d r o l y s i n g   t h e   p r o d u c t   to   g i v e   a  4 - ( 2 - n i t r o p h e n y l ) -  

b u t y r o n i t r i l e   f o l l o w e d   by  c a t a l y t i c   r e d u c t i o n   t o   g i v e  

4 - ( 2 - a m i n o p h e n y l ) b u t y r o n i t r i l e ,   r e d u c t i o n   w i t h   l i t h i u m  

a l u m i n i u m   h y d r i d e   to   g i v e   a  4 - ( 2 - a m i n o p h e n y l ) -  

b u t y l a m i n e   and  c o n v e r s i o n   i n t o   t he   d e s i r e d   amine   b y  

d i a z o t i s a t i o n   a t   pH  1  and  w h e r e   n e c e s s a r y   r e a c t i o n   w i t h  

a  c u p r o u s   h a l i d e   or  c u p r o u s   c y a n i d e ,   or  b y  

d i a z o t i s a t i o n   in  a  l o w e r   a l k a n o l .   The  a m i n e s   in  w h i c h  
R 1  i s   2 - l o w e r   a l k y l a m i n o   can  be  p r e p a r e d   by  a c y l a t i n g  

a  4 - ( 2 - a m i n o p h e n y l ) b u t y r o n i t r i l e   and  r e d u c i n g   t h e  

p r o d u c t .  

The  a m i n e s   of  S t r u c t u r e   2  in  w h i c h   Y  i s   o x y g e n   c a n  
be  p r e p a r e d   by  two  m e t h o d s : -  



( i )   R e d u c t i o n   of  a  n i t r i l e   of  S t r u c t u r e   7 

f o r   e x a m p l e   w i t h   l i t h i u m   a l u m i n i u m   h y d r i d e   or  w i t h  

h y d r o g e n   and  r h o d i u m   on  a l u m i n a   c a t a l y s t .   T h e  

n i t r i l e s   of  S t r u c t u r e  7   can  be  p r e p a r e d   by  r e a c t i n g  

t h e   c o r r e s p o n d i n g   p h e n o l   of  S t r u c t u r e   8  w i t h  

a c r y l o n i t r i l e ,  

( i i )   R e a c t i o n   of  a  p h e n o l   of  S t r u c t u r e   8 

w i t h   N - ( 3 - b r o m o p r o p y l ) p h t h a l i m i d e   f o l l o w e d   by  r e m o v a l  

of  t h e   p h t h a l i m i d o   g r o u p   w i t h   h y d r a z i n e   or  m e t h y l a m i n e .  

The  i n t e r m e d i a t e s   of  S t r u c t u r e   3  in  w h i c h   Q  i s  

n i t r o a m i n o   can  be  p r e p a r e d   by  r e a c t i n g   n i t r o g u a n i d i n e  
w i t h   a  compound   of  S t r u c t u r e   9 



in  w h i c h   R  is  l o w e r   a l k y l ,   a r y l   or  a r a l k y l ,   in  t h e  

p r e s e n c e   of  a  b a s e .   P r e f e r a b l y   t h i s   r e a c t i o n   i s  

c a r r i e d   out  in  a  l o w e r   a l k a n o l   w i t h   a  s o d i u m   l o w e r  

a l k o x i d e   as  t he   b a s e ,   and  p r e f e r a b l y   at  t he   b o i l i n g  

p o i n t   of  the   r e a c t i o n   m i x t u r e .  

T h i s   i n v e n t i o n   i n c l u d e s   t he   o b v i o u s   c h e m i c a l  

e q u i v a l e n t s   of  t he   c o m p o u n d s   of  S t r u c t u r e  1 ,   f o r   e x a m p l e ,  

t h o s e   c o m p o u n d s  w i t h   a d d i t i o n a l   s u b s t i t u e n t s   on  t h e  

b e n z e n e   r i n g  w h i c h   do  not   s u b s t a n t i a l l y   a f f e c t   t he   e s s e n t -  

i a l   u t i l i t y   p o s s e s s e d  b y  t h e   c o m p o u n d s   of  S t r u c t u r e   1 .  

The  c o m p o u n d s   of  S t r u c t u r e   1  b l o c k   h i s t a m i n e   H Z -  

r e c e p t o r s ,   t h a t   is   t h e y   i n h i b i t   t he   b i o l o g i c a l   a c t i o n s  

of  h i s t a m i n e   w h i c h   a r e   not   i n h i b i t e d   by  " a n t i h i s t a m i n e s "  

s u c h   as  m e p y r a m i n e   bu t   a r e   i n h i b i t e d   by  b u r i m a m i d e .   F o r  

e x a m p l e ,   the   c o m p o u n d s   of  t h i s   i n v e n t i o n   i n h i b i t  

h i s t a m i n e - s t i m u l a t e d   s e c r e t i o n   of  g a s t r i c   a c i d   f rom  t h e  

l u m e n - p e r f u s e d   s t o m a c h s   of  r a t s   a n a e s t h e t i s e d   w i t h  

u r e t h a n e ,   at  d o s e s   of  l e s s   t h a n   32  m i c r o m o l e s   pe r   k i l o -  

gram  i n t r a v e n o u s l y .   T h i s   p r o c e d u r e   i s   r e f e r r e d   to   i n  

Ash  and  S c h i l d ,   B r i t . J . P h a r m a c . C h e m o t h e r . ,   27,  4 2 7 ,  

( 1 9 6 6 ) .   The  s p e c i f i c   c o m p o u n d s   of  S t r u c t u r e   1  d e s c r i b e d  

in  E x a m p l e s   7,  8,  9  and  14  i n h i b i t   h i s t a m i n e - s t i m u l a t e d  

g a s t r i c   a c i d   s e c r e t i o n   by  50%  a f t e r   i n t r a v e n o u s   d o s e s  

of  l e s s   t h a n   1  m i c r o m o l e   pe r   k i l o g r a m .   The  a c t i v i t y   o f  

t h e s e   c o m p o u n d s   as  h i s t a m i n e   H z - a n t a g o n i s t s   i s   a l s o  

d e m o n s t r a t e d   by  t h e i r   a b i l i t y   to  i n h i b i t   o t h e r   a c t i o n s  

of  h i s t a m i n e   w h i c h ,   a c c o r d i n g   to   t he   a b o v e   m e n t i o n e d  

p a p e r   of  Ash  and  S c h i l d ,   a r e   not   m e d i a t e d   by  h i s t a m i n e  

H 1 - r e c e p t o r s .   For   e x a m p l e ,   t he   s p e c i f i c   c o m p o u n d s  

d e s c r i b e d   in  t he   E x a m p l e s   1  to   14  i n h i b i t   t h e   a c t i o n s   o f  

h i s t a m i n e   on  t he   i s o l a t e d   g u i n e a   p i g   a t r i u m   a n d  

i s o l a t e d   r a t   u t e r u s   a t   d o s e s   of  l e s s   t h a n   0 . 5   x  1 ,0-5  

M o l a r .   The  c o m p o u n d s   of  S t r u c t u r e   1  in  w h i c h   R2  is   a 

s u b s t i t u t e d   l o w e r   a l k y l   g r o u p   a r e   s i g n i f i c a n t l y   m o r e  



a c t i v e   as  H 2 - a n t a g o n i s t s   t h a n   c o r r e s p o n d i n g   c o m p o u n d s  

in  w h i c h   R 2  i s   h y d r o g e n .  

The  c o m p o u n d s   of  t h i s   i n v e n t i o n   i n h i b i t   the   b a s a l  

s e c r e t i o n   of  g a s t r i c   a c i d   and  a l s o   t h a t   s t i m u l a t e d   b y  

p e n t a g a s t r i n   or  by  f o o d .  

In  a d d i t i o n ,   in  a  c o n v e n t i o n a l   t e s t ,   such   as  t h e  

m e a s u r e m e n t   of  b l o o d   p r e s s u r e   in  t he   a n a e s t h e t i z e d   r a t ,  
t h e   a c t i o n   of  t he   c o m p o u n d s   of  t h i s   i n v e n t i o n   i n  

i n h i b i t i n g   the   v a s o d i l a t o r   a c t i o n   of  h i s t a m i n e   can  a l s o  

be  d e m o n s t r a t e d .   The  l e v e l   of  a c t i v i t y   of  t h e  

c o m p o u n d s   of  t h i s   i n v e n t i o n   i s   i l l u s t r a t e d   by  t h e  

e f f e c t i v e   dose   p r o d u c i n g   50%  i n h i b i t i o n   of  g a s t r i c   a c i d  

s e c r e t i o n   in  t h e   a n a e s t h e t i z e d   r a t   and  the   d o s e  

p r o d u c i n g   50%  i n h i b i t i o n   of  h i s t a m i n e - i n d u c e d   t a c h y -  

c a r d i a   in  t he   i s o l a t e d   g u i n e a   p i g   a t r i u m .  

The  c o m p o u n d s   of  S t r u c t u r e   1  a l s o   b l o c k   h i s t a m i n e  

H1-  r e c e p t o r s ,   t h a t   is   t h e y   i n h i b i t   t he   b i o l o g i c a l  

a c t i o n s   of  h i s t a m i n e   w h i c h   a r e   i n h i b i t e d   by  m e p y r a m i n e ,  

d i p h e n h y d r a m i n e   and  c h l o r p h e n i r a m i n e .   For  e x a m p l e   t h e  

s p e c i f i c   c o m p o u n d s   d e s c r i b e d   in  t h e   E x a m p l e s   i n h i b i t  

t h e   a c t i o n   of  h i s t a m i n e   in  t he   i s o l a t e d   g u i n e a   p i g  

i l e u m   at  d o s e s   of  a b o u t   10-4   M o l a r   and  E x a m p l e s   i n  

w h i c h   R2  is   h y d r o g e n   i n h i b i t   a t   10-6   M o l a r .  

The  p h a r m a c e u t i c a l   c o m p o s i t i o n s   of  the   i n v e n t i o n  

c o m p r i s e   a  p h a r m a c e u t i c a l   c a r r i e r   and  a  p h a r m a c o l o g i c -  

a l l y   a c t i v e   compound   of  S t r u c t u r e   1  wh ich   can  be  in  t h e  

b a s e   form  or  in  t he   form  of  an  a d d i t i o n   s a l t   w i t h   a 

p h a r m a c e u t i c a l l y - a c c e p t a b l e   a c i d .   Such  a d d i t i o n   s a l t s  

i n c l u d e   t h o s e   w i t h   h y d r o c h l o r i c ,   h y d r o b r o m i c ,   h y d r i o d i c ,  

s u l p h u r i c   and  m a l e i c   a c i d s   and  may  c o n v e n i e n t l y   b e  

f o r m e d   f rom  the   c o r r e s p o n d i n g   c o m p o u n d s   of  S t r u c t u r e   1 



by  s t a n d a r d   p r o c e d u r e s ,   f o r   e x a m p l e   by  t r e a t i n g   t h e m  

w i t h   an  a c i d   in  a  l o w e r   a l k a n o l   or  by  t h e   use  of  i o n  

e x c h a n g e   r e s i n s   to  fo rm  t h e   r e q u i r e d   s a l t   e i t h e r  

d i r e c t l y   f rom  the   compound   in  t he   ba se   form  f rom  a 

d i f f e r e n t   a d d i t i o n   s a l t .  

The  p h a r m a c e u t i c a l   c a r r i e r   e m p l o y e d   can  be  a  s o l i d  

or  l i q u i d .   E x a m p l e s   of  s o l i d   c a r r i e r s   a r e   l a c t o s e ,  

m a i z e   s t a r c h ,   p o t a t o   s t a r c h ,   or  m o d i f i e d   s t a r c h e s ,  

d i c a l c i u m   p h o s p h a t e ,   t e r r a   a l b a ,   s u c r o s e ,   c e l l u l o s e s ,  

t a l c ,   g e l a t i n ,   a g a r ,   p e c t i n ,   a c a c i a ,   m a g n e s i u m  s t e a r a t e  

and  s t e a r i c   a c i d .   E x a m p l e s   of  l i q u i d   c a r r i e r s   a r e  

s y r u p ,   p e a n u t   o i l ,   o l i v e   o i l ,   a l c o h o l ,   p r o p y l e n e   g l y c o l ,  

p o l y e t h y l e n e   g l y c o l s   and  w a t e r .  

If  a  s o l i d   c a r r i e r   i s   u s e d ,   t he   c o m p o s i t i o n   c a n  

be  p r e p a r e d   in  t h e   f o r m   of  a  t a b l e t , c a p s u l e   c o n t a i n i n g  

p o w d e r   or  p e l l e t s ,   t r o c h e   or  l o z e n g e .   The  amoun t   o f  

s o l i d   c a r r i e r   in  a  u n i t   d o s a g e   form  is  g e n e r a l l y   f r o m  

a b o u t   25  m g  t o   a b o u t   300  mg.  If   a  l i q u i d   c a r r i e r   i s  

u s e d ,   t he   p r e p a r a t i o n   may  be  in  t h e   f o rm  of  a  s y r u p ,  

e m u l s i o n ,   s t e r i l e   i n j e c t a b l e   l i q u i d   or  an  a q u e o u s   o r  

n o n a q u e o u s   s o l u t i o n   or  l i q u i d   s u s p e n s i o n .   O t h e r  

a d d i t i v e s   such   as  p r e s e r v a t i v e s ,   e . g .   a n t i o x i d a n t s   o r  

a n t i b a c t e r i a l s   a n d / o r   f l a v o u r i n g   or  c o l o u r i n g   a g e n t s  

may  a l s o   be  i n c l u d e d .   The  l i q u i d   f o r m s   can   b e  

p r e p a r e d   in  s o f t   g e l a t i n   c a p s u l e s   or  m i c r o c a p s u l e s .  

The  s t e r i l e   s o l u t i o n   can   be  p r e p a r e d   in  a m p o u l e s ,  

m u l t i d o s e   v i a l s   or  u n i t   d o s e   d i s p o s a b l e   s y r i n g e s .   T h e  

p r e p a r a t i o n   can  a l s o   be  in   a  s e m i - s o l i d   fo rm  s u c h   as  a  

c r e a m ,   p a s t e ,   o i n t m e n t   or  g e l   or  a  l i q u i d   or  a e r o s o l  

fo rm  f o r   t o p i c a l   a d m i n i s t r a t i o n .  



The  p h a r m a c e u t i c a l   c o m p o s i t i o n s   a r e   p r e p a r e d   b y  

c o n v e n t i o n a l   t e c h n i q u e s   i n v o l v i n g   p r o c e d u r e s   s u c h   a s  

m i x i n g ,   g r a n u l a t i n g   and  c o m p r e s s i n g   or  d i s s o l v i n g   t h e  

i n g r e d i e n t s   as  a p p r o p r i a t e   to   t he   d e s i r e d   p r e p a r a t i o n . '  

The  a c t i v e   i n g r e d i e n t   is  p r e s e n t   in  t h e  

c o m p o s i t i o n s   in  an  e f f e c t i v e   amoun t   to   b l o c k   h i s t a m i n e  

H2-  r e c e p t o r s .   The  r o u t e   of  a d m i n i s t r a t i o n   can  b e  

o r a l ,   by  i n t r a v e n o u s   i n j e c t i o n   or  i n f u s i o n ,   r e c t a l   o r  

t o p i c a l .  

P r e f e r a b l y ,   e a c h   d o s a g e   u n i t   c o n t a i n s   t he   a c t i v e  

i n g r e d i e n t   in  an  a m o u n t   of  f rom  a b o u t   60  mg  to  a b o u t  

250  mg.  

The  a c t i v e   i n g r e d i e n t   is   p r e f e r a b l y   a d m i n i s t e r e d  

one  to   s i x   t i m e s   p e r   day .   The  d a i l y   d o s a g e   r e g i m e n  

is   p r e f e r a b l y   f rom  a b o u t   150  mg  to  a b o u t   1500  mg. 

A d v a n t a g e o u s l y   t h e   c o m p o s i t i o n   is   made  up  in  a 

d o s a g e   fo rm  a p p r o p r i a t e   to   t he   d e s i r e d   mode  o f  

a d m i n i s t r a t i o n ,   f o r   e x a m p l e ,   as  a  t a b l e t ,   c a p s u l e ,  

i n j e c t a b l e   s o l u t i o n   or  as  a  c r eam  or  o i n t m e n t   f o r  

t o p i c a l   a p p l i c a t i o n ,   or  as  a  s u p p o s i t o r y   or  e n e m a  

f o r   r e c t a l   a d m i n i s t r a t i o n .  

The  i n v e n t i o n   i s   i l l u s t r a t e d   bu t   in  no  w a y  
l i m i t e d   by  t h e   f o l l o w i n g   E x a m p l e s ,   in  w h i c h  

t e m p e r a t u r e s   a r e   in  d e g r e e s   C e n t i g r a d e .  



EXAMPLE  1 

( i )   C y s t e a m i n e   h y d r o c h l o r i d e   ( 2 . 1 2   g)  was  added   to   a 

s o l u t i o n   of  s o d i u m   e t h o x i d e   ( f r o m   0 . 8 7   g  s o d i u m )   i n  

e t h a n o l   (50  ml)  s t i r r e d   u n d e r   n i t r o g e n   in  an  i c e - b a t h .  

2 - M e t h o x y b e n z y l   c h l o r i d e   ( 2 . 9 3   g)  was  added   d r o p w i s e  

and  t h e   m i x t u r e   was  s t i r r e d   in  an  i c e - b a t h   f o r   0 . 5   h r .  

and  a l l o w e d   to   s t a n d   a t   room  t e m p e r a t u r e   o v e r n i g h t .  

The  m i x t u r e   was  e v a p o r a t e d   to   d r y n e s s .   W a t e r   was  a d d e d  

to   t h e   r e s i d u e   and  t he   m i x t u r e   was  e x t r a c t e d   at  pH  3 

w i t h   c h l o r o f o r m   ( d i s c a r d e d ) ,   a d j u s t e d   to   pH  13  a n d  

e x t r a c t e d   a  s e c o n d   t i m e   w i t h   c h l o r o f o r m .   T h i s   s e c o n d  

e x t r a c t   was  p u r i f i e d   by  e l u t i o n   f rom  s i l i c a   g e l   w i t h  

c h l o r o f o r m / m e t h a n o l i c   ammonia   ( 5 0 : 1 )   to   g i v e  

2 - ( 2 - m e t h o x y b e n z y l t h i o ) e t h y l a m i n e   ( 1 . 3 5   g)  as  an  o i l  

w h i c h   was  t r e a t e d   w i t h   h y d r o g e n   c h l o r i d e   in  e t h a n o l   t o  

g i v e   t h e   h y d r o c h l o r i d e   m.p .   1 2 8 - 3 0 0   ( e t h a n o l / e t h e r ) .  

( i i )   2 - ( 2 - M e t h o x y b e n z y l t h i o ) e t h y l a m i n e   ( 1 . 1 8   g)  a n d  

2 - m e t h y l t h i o - 5 - ( 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e   ( 1 . 0   g )  

w e r e   f u s e d   t o g e t h e r   a t   1700  f o r   50  m i n u t e s   and  a l l o w e d  

to   c o o l .   W a t e r   was  a d d e d   and  t h e   m i x t u r e   was  e x t r a c t e d  

at   pH  13  w i t h   c h l o r o f o r m   ( d i s c a r d e d ) ,   a d j u s t e d   to  pH  7 

and  e x t r a c t e d   a  s e c o n d   t i m e   w i t h   c h l o r o f o r m .   The  s e c o n d  

e x t r a c t   was  e v a p o r a t e d   to   g i v e   2 - [ 2 - ( 2 - m e t h o x y b e n z y l -  

t h i o ) - e t h y l a m i n o ] - 5 - ( 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e   a s  
a n  o i l   w h i c h   was  t r e a t e d   w i t h   h y d r o g e n   c h l o r i d e   i n  

e t h a n o l  a n d   r e c r y s t a l l i s e d   f rom  e t h a n o l - e t h e r   to  g i v e  
t h e   d i h y d r o c h l o r i d e   m .p .   1 8 0 - 1 8 3 0 .  



EXAMPLE  2 

A  m i x t u r e   of  4 - p h e n y l b u t y l a m i n e   ( 4 . 0   g ) ,  

2 - m e t h y l t h i o - 5 - ( 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e   ( 5 . 8   g )  

and  dry  p y r i d i n e   (40  ml)  was  h e a t e d   u n d e r   r e f l u x   f o r  

60  h o u r s   and  e v a p o r a t e d   to   d r y n e s s .   W a t e r   was  a d d e d  

to  the   r e s i d u e   and  t h e   pH  was  a d j u s t e d   to  7  w i t h  

h y d r o c h l o r i c   a c i d .   The  s o l i d   w h i c h   s e p a r a t e d   out   w a s  

r e c r y s t a l l i s e d   f rom  a q u e o u s   e t h a n o l   to  g i v e   2 - ( 4 -  

p h e n y l b u t y l a m i n o ) - 5 - ( 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

d i h y d r a t e   m.p .   a b o u t   7 0 ° .  

EXAMPLE  3 

A  m i x t u r e   of  4 - p h e n y l b u t y l a m i n e   ( 1 . 1 2   g ) ,  

5 - [ 5 - ( 1 , 3 - b e n z o d i o x o l y l m e t h y l ) ] - 2 - m e t h y l t h i o - 4 -  

p y r i m i d o n e   ( 1 . 3 8   g)  and  dry   p y r i d i n e   (15  ml)  was  h e a t e d  

u n d e r   r e f l u x   f o r   50  h o u r s   and  e v a p o r a t e d   to   d r y n e s s .  

The  r e s i d u e   was  t w i c e   r e c r y s t a l l i s e d   f rom  e t h a n o l   t o  

g i v e   2 - ( 4 - p h e n y l b u t y l a m i n o ) - 5 - [ 5 - ( 1 , 3 - b e n z o d i o x o l y l -  

m e t h y l ) ] - 4 - p y r i m i d o n e   ( 1 . 2 6   g)  m.p.   1 5 8 - 1 5 9 0 .  

EXAMPLE  4 

A  m i x t u r e   of  5 - ( 3 - p y r i d y l m e t h y l ) - 2 - m e t h y l t h i o - 4 -  

p y r i m i d o n e   ( 1 . 0   g ) , 2 - ( b e n z y l t h i o ) e t h y l a m i n e   ( 1 . 0 6   g )  

and  dry   p y r i d i n e   (30  ml)  was  h e a t e d   u n d e r   r e f l u x   f o r  

40  h o u r s   and  e v a p o r a t e d   to   d r y n e s s .   W a t e r   was  a d d e d  

to  t he   r e s i d u e   and  t h e   m i x t u r e   was  e x t r a c t e d   w i t h  

c h l o r o f o r m   ( d i s c a r d e d ) .   The  a q u e o u s   p h a s e   w a s  

a d j u s t e d   to   pH  7  and  was  e x t r a c t e d   w i t h   c h l o r o f o r m .  

T h i s   e x t r a c t   was  e v a p o r a t e d   to   d r y n e s s   and  t he   r e s i d u e  

was  r e c r y s t a l l i s e d   f rom  e t h a n o l   to  g i v e   2 - [ 2 - b e n z y l -  

t h i o ) e t h y l a m i n o ] - 5 - ( 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e   m . p .  
1 4 5 - 1 4 8 ° .  



EXAMPLE  5 

( i )   A  m i x t u r e   of  6 - m e t h y l p y r i d i n e - 3 - c a r b o x a l d e h y d e  

( 5 1 . 5 7   g ) ,   m a l o n i c   a c i d   ( 4 4 . 3 0   g ) ,   p i p e r i d i n e   (6  m l )  

and  p y r i d i n e   (300  ml)  was  s t i r r e d   a t   100°   f o r   3  h o u r s  

and  was  a l l o w e d   to   c o o l .   The  m i x t u r e   was  e v a p o r a t e d   t o  

d r y n e s s ,   w a t e r   was  added   to   t h e   r e s i d u e   and  t h e   s o l i d  

was  f i l t e r e d   o f f   and  r e c r y s t a l l i s e d   f rom  e t h a n o l - a c e t i c  

a c i d   to   g i v e   3 - ( 6 - m e t h y l - 3 - p y r i d y l ) a c r y l i c   a c i d  

( 4 1 . 2 5   g)  m.p.   2 1 3 . 5 - 2 1 5 ° .  

( i i )   A  s t i r r e d   m i x t u r e   of  3 - ( 6 - m e t h y l - 3 - p y r i d y l ) -  

a c r y l i c   a c i d   ( 5 0 . 7 0   g)  d ry   e t h a n o l   (350  ml)  a n d  

c o n c e n t r a t e d   s u l p h u r i c   a c i d   (25  ml)  was  h e a t e d   u n d e r  

r e f l u x   f o r   18  h o u r s   and  e t h a n o l   ( ~  2 5 0   ml)  was  r e m o v e d  

by  e v a p o r a t i o n .   The  r e s i d u e   was  p o u r e d   i n t o   i c e - a q u e o u s  

a m m o n i a   and  the   m i x t u r e   was  e x t r a c t e d   w i t h   e t h e r .   T h e  

e t h e r   e x t r a c t s   were   w a s h e d   w i t h   w a t e r   and  e v a p o r a t e d   t o  

an  o i l   w h i c h   c r y s t a l l i s e d   on  s t a n d i n g   to   g i v e   e t h y l  

3 - ( 6 - m e t h y l - 3 - p y r i d y l ) - a c r y l a t e   m .p .   3 6 - 3 7 ° .  

( i i i )   E t h y l   3 - ( 6 - m e t h y l - 3 - p y r i d y l ) a c r y l a t e   ( 6 0 . 3 6   g )  

)was  h y d r o g e n a t e d   in  e t h a n o l   at   35°  and  344  kPa  u s i n g  

p a l l a d i u m - o n - c h a r c o a l   c a t a l y s t   (10%,  1 .0   g) .   T h e  

m i x t u r e   was  f i l t e r e d   and  t h e   f i l t r a t e   was  e v a p o r a t e d   t o  

g i v e   e t h y l   3 - ( 6 - m e t h y l - 3 - p y r i d y l ) p r o p i o n a t e   as  an  o i l .  

( i v )   E t h y l   3 - ( 6 - m e t h y l - 3 - p y r i d y l ) p r o p i o n a t e   ( 5 7 . 7 9   g )  

a n d   e t h y l   f o r m a t e   ( 2 3 . 7 1   g)  w e r e   a d d e d   o v e r   2 .5   h o u r s  

to   a  s t i r r e d   m i x t u r e   of  s o d i u m   w i r e   ( 6 . 8 8   g)  and  e t h e r  

(200  ml)  c o o l e d   in  an  i c e - s a l t   b a t h .   The  m i x t u r e   w a s  

s t i r r e d   f o r   20  h o u r s   and  t h e   e t h e r   was  r e m o v e d   b y  

e v a p o r a t i o n .   T h i o u r e a   ( 2 2 . 7 6   g)  and  e t h a n o l   (175  m l )  

Dwas  a d d e d   to   t h e   r e s i d u e   and  t he   m i x t u r e   was  h e a t e d  

u n d e r   r e f l u x   f o r   7  h o u r s   and  e v a p o r a t e d   to   d r y n e s s .  



W a t e r   (200  ml)  was  added   to   t he   r e s i d u e   and  the   m i x t u r e  

was  a d j u s t e d   to   pH  6  w i t h   a c e t i c   a c i d .   The  s o l i d   w a s  

f i l t e r e d   o f f   and  r e c r y s t a l l i s e d   f rom  m e t h a n o l / a c e t i c  

a c i d   to  g i v e   5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 2 - t h i o u r a c i l  

( 1 7 . 2 4   g)  m.p.   2 4 0 - 2 4 1 0 .  

(v)  M e t h y l   i o d i d e   ( 1 3 . 7 9   g)  was  added   to  a  s t i r r e d  

s o l u t i o n   of  5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 2 - t h i o u r a c i l  

( 2 2 . 6 6   g)  and  s o d i u m   h y d r o x i d e   ( 8 . 0   g)  in  w a t e r   (250  m l )  

and  e t h a n o l  ( 2 5 0   m l ) ,   and  the   m i x t u r e   was  h e a t e d   at  7 0 °  

f o r   1  h o u r   and  s t i r r e d   at   room  t e m p e r a t u r e   o v e r n i g h t .  

A c e t i c   a c i d   was  added   to   pH  5  and  the   v o l u m e   of  t h e  

m i x t u r e   was  e v a p o r a t e d   to   a  v o l u m e   of  50  ml.  The  s o l i d  

was  f i l t e r e d   o f f   and  was  r e c r y s t a l l i s e d   f rom  e t h a n o l -  

a c e t i c   a c i d   to   g i v e   5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 2 -  

i m e t h y l t h i o - 4 - p y r i m i d o n e   ( 1 0 . 1 6   g)  m.p .   1 9 7 - 1 9 7 . 5 0 .  

( v i )   A  m i x t u r e   of  4 - p h e n y l b u t y l a m i n e   ( 2 . 7   g ) ,   5 - ( 6 -  

m e t h y l - 3 - p y r i d y l m e t h y l ) - 2 - m e t h y l t h i o - 4 - p y r i m i d o n e  

( 3 . 0   g)  and  dry   p y r i d i n e   (20  ml)  was  h e a t e d   u n d e r  

r e f l u x   f o r   40  h o u r s ,   and  e v a p o r a t e d   to  d r y n e s s .   W a t e r  

w a s   a d d e d   to   t h e   r e s i d u e   and  t he   pH  of  t h e   m i x t u r e   w a s  

a d j u s t e d   to   7.  The  s o l i d   was  f i l t e r e d   o f f   and  w a s  

r e c r y s t a l l i s e d   f rom  a q u e o u s   e t h a n o l   to   g i v e  

2 - ( 4 - p h e n y l b u t y l a m i n o ) - 5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 -  

p y r i m i d o n e   h y d r a t e   m.p.   1 5 1 - 1 5 2 0 .  

EXAMPLE  6 

A  s o l u t i o n   of  3 - c h l o r o p e r o x y b e n z o i c   a c i d   ( 1 . 5   g)  i n  

c h l o r o f o r m   (15  ml)  was  added   d r o p w i s e   to   a  s t i r r e d  

s o l u t i o n   of  2 - ( 4 - p h e n y l b u t y l a m i n o ) - 5 - ( 6 - m e t h y l - 3 -  

p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e   ( 2 . 4 4   g)  in  c h l o r o f o r m   ( 1 5  

m l )   m a i n t a i n e d   at  20° .   The  m i x t u r e   was  s t i r r e d   f o r   a  
f u r t h e r   3  h o u r s   at   room  t e m p e r a t u r e   and  was  r e p e a t e d l y  



e x t r a c t e d   w i t h   0 .1N  a q u e o u s   s o d i u m   h y d r o x i d e .   T h e  

c h l o r o f o r m   p h a s e   was  w a s h e d   w i t h   w a t e r ,   e v a p o r a t e d   t o  

d r y n e s s   and  t he   r e s i d u e   was  r e c r y s t a l l i s e d   f rom  a c e t o n -  

i t r i l e / m e t h a n o l   to   g i v e   2 - ( 4 - p h e n y l b u t y l a m i n o ) - 5 - ( N - o x o -  

6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e   ( 1 . 2 5   g)  m . p .  
1 1 7 - 1 2 5 ° .  

EXAMPLE  7 

( i )   D i m e t h y l a m i n e   ( 5 1 . 4   g,  1 . 1 4   mol )   was  r e a c t e d   w i t h  

3 - b r o m o b e n z y l   b r o m i d e   (95  g,  0 . 3 8   mol)   in  b e n z e n e   a t   5 °  

and  t he   m i x t u r e   was  a c i d i f i e d   w i t h   h y d r o c h l o r i c   a c i d   a n d  

t h e   m i x t u r e   was  e x t r a c t e d   w i t h   a q u e o u s   3N  h y d r o c h l o r i c  

a c i d .   T h e  a q u e o u s   e x t r a c t s   w e r e   made  a l k a l i n e   w i t h  

a q u e o u s   p o t a s s i u m   h y d r o x i d e   and  t h e   o i l   w h i c h   s e p a r a t e d  

out   was  d i s t i l l e d   to   g i v e   3 - b r o m o - N , N - d i m e t h y l b e n z y l -  

a m i n e   (65  g,  80%)  b . p .   1 1 8 ° / 2 0   mmHg. 

( i i )   3 - B r o m o - N , N - d i m e t h y l b e n z y l a m i n e   ( 2 1 . 4   g)  w a s  

r e a c t e d   w i t h  m a g n e s i u m   t u r n i n g s   ( 2 . 4   g)  in  dry   t e t r a -  

h y d r o f u r a n   (75  m l ) .   The  m i x t u r e   was  c o o l e d   to   0°  a n d  

g a s e o u s   f o r m a l d e h y d e   ( g e n e r a t e d   by  h e a t i n g   15  g 

p a r a f o r m a l d e h y d e   i n  a  s t r e a m   of  a r g o n )   was  p a s s e d   o v e r  

t h e   s t i r r e d   s o l u t i o n .   T e t r a h y d r o f u r a n   (25  ml)  w a s  

a d d e d   and  t h e   m i x t u r e   was  s t i r r e d   a t   room  t e m p e r a t u r e  

f o r   2 . 5   h o u r s   and  a c i d i f i e d   to   pH  1.  The  m i x t u r e   w a s  

e x t r a c t e d   w i t h   a q u e o u s   3N  h y d r o c h l o r i c   a c i d ,   and  t h e  

a q u e o u s   e x t r a c t s   we re   made  a l k a l i n e   w i t h   a q u e o u s   s o d i u m  

h y d r o x i d e   and  e x t r a c t e d   w i t h   e t h e r .   The  e t h e r   e x t r a c t s  

w e r e   e v a p o r a t e d   to   g i v e   3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l  

a l c o h o l   (14 .  78   g , .  7 8 % ) .  

( i i i )   E q u i m o l a r   q u a n t i t i e s   of  3 - ( d i m e t h y l a m i n o m e t h y l ) -  

b e n z y l   a l c o h o l   and  c y s t e a m i n e   h y d r o c h l o r i d e   were   h e a t e d  

u n d e r   r e f l u x   f o r   5  h o u r s   in  12N  a q u e o u s   h y d r o c h l o r i c  



a c i d   and  the   m i x t u r e   was  e v a p o r a t e d   to   g i v e  

2 - [ 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ] e t h y l a m i n e  

d i h y d r o c h l o r i d e .  

( i v )   2 - [ 3 - ( D i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ] e t h y l a m i n e  

d i h y d r o c h l o r i d e   ( 4 . 2   g)  was  d i s s o l v e d   in  w a t e r   and  t h e  

s o l u t i o n   was  made  a l k a l i n e   w i t h   a q u e o u s   s o d i u m   h y d r o x i d e  

and  e x t r a c t e d   w i t h   c h l o r o f o r m .   The  c h l o r o f o r m   e x t r a c t  

was  e v a p o r a t e d   to   g i v e   t h e   f r e e   b a s e .   2 - N i t r o a m i n o - 5 -  

( 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e   ( 3 . 1 6   g)  was  added   t o  

t h e   r e s i d u e   and  t he   m i x t u r e   was  h e a t e d   u n d e r   r e f l u x   i n  

e t h a n o l   (20  ml)  f o r   35  h o u r s   and  e v a p o r a t e d   to   d r y n e s s .  

W a t e r   (30  ml)  was  added   to   t h e   r e s i d u e   and  the   m i x t u r e  

was  a d j u s t e d   to  pH  13  w i t h   a q u e o u s   s o d i u m   h y d r o x i d e   a n d  

e x t r a c t e d   w i t h   c h l o r o f o r m .   The  l a t t e r   c h l o r o f o r m  

e x t r a c t s   were  e v a p o r a t e d   and  t h e   r e s i d u e   was  r e c r y s t a l -  

l i s e d   f rom  a c e t o n i t r i l e   to   g i v e   2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o -  

m e t h y l ) - b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 3 - p y r i d y l m e t h y l ) - 4 -  

p y r i m i d o n e   m.p.   1 4 3 - 1 4 5  .   T r e a t m e n t   w i t h   h y d r o g e n   c h l o r i d e  

in  e t h a n o l   g i v e s   the   t r i h y d r o c h l o r i d e   s a l t   and  t r e a t m e n t   w i t h  

h y d r o g e n   b r o m i d e   in  e t h a n o l   g i v e s   t he   t r i h y d r o b r o m i d e   s a l t .  

T h i s   p r o d u c t   can  be  s i m i l a r l y   p r e p a r e d   f r o m  

2 - m e t h y l t h i o - 5 - ( 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e .  

2 - N i t r o a m i n o - 5 - ( 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e   c a n  

be  p r e p a r e d   by  the   f o l l o w i n g   p r o c e d u r e : -  

Sod ium  ( 1 . 1 5   g)  was  d i s s o l v e d   in  m e t h a n o l   (50  ml)  a n d  

n i t r o g u a n i d i n e   ( 4 . 7   g)  was  a d d e d   to   t he   c o o l e d  

s o l u t i o n .   The  m i x t u r e   was  h e a t e d   u n d e r   r e f l u x   f o r   4 5  

m i n u t e s ,   e t h y l   2 - f o r m y l - 3 - ( 3 - p y r i d y l ) p r o p i o n a t e  

( 9 . 3   g)  was  added   p o r t i o n w i s e   and  t h e   m i x t u r e   was  h e a t e d  

u n d e r   r e f l u x   f o r   45  h o u r s   and  e v a p o r a t e d   to   d r y n e s s .  

W a t e r   was  added   to  t he   r e s i d u e   and  the   m i x t u r e   w a s  

e x t r a c t e d   w i t h   c h l o r o f o r m .   The  r e s i d u a l   a q u e o u s   p h a s e  

was  a d j u s t e d   to   pH  5  w i t h   a c e t i c   a c i d ,   and  the   s o l i d  

w h i c h   p r e c i p i t a t e d   was  f i l t e r e d   o f f ,   w a s h e d   and  d r i e d  



to   g i v e   2 - n i t r o a m i n o - 5 - ( 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e ,  

m.p .   2 1 4 . 5 - 2 1 6 ° ,   in  38%  y i e l d .  

EXAMPLE  8 

( i )   R e a c t i o n   of  d i m e t h y l a m i n e   w i t h   4 - b r o m o b e n z y l  

b r o m i d e   in  c o l d   b e n z e n e   gave   4 - b r o m o - N , N - d i m e t h y l -  

b e n z y l a m i n e   w h i c h   was  s u c c e s s i v e l y   r e a c t e d   w i t h  

m a g n e s i u m ,   f o r m a l d e h y d e ,   and  c y s t e a m i n e   ( i n   a  s i m i l a r  

p r o c e d u r e   to   E x a m p l e   7)  t o  g i v e   2 - [ 4 - ( d i m e t h y l a m i n o -  

m e t h y l ) b e n z y l t h i o ] e t h y l a m i n e   as  an  o i l .  

( i i )   R e a c t i o n   of  2 - [ 4 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l -  

t h i o ] - e t h y l a m i n e   ( 1 . 7   g)  w i t h  2 - n i t r o a m i n o - 5 - ( 3 - p y r i d y l -  

m e t h y l ) - 4 - p y r i m i d o n e   ( 1 . 7   g)  in  a  s i m i l a r   m a n n e r   t o  

E x a m p l e   7 ( i v )   gave   2 - [ 2 - ( 4 - ( d i m e t h y l a m i n o m e t h y l ) -  

b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

m.p .   1 2 7 - 1 3 0 ° .   A  s a m p l e   r e c r y s t a l l i s e d   a  f u r t h e r   t i m e  

f rom  a c e t o n i t r i l e   had  m.p .   1 2 4 - 1 2 6 ° .  

EXAMPLE  9 

( i )   A  s o l u t i o n   of  e t h y l   2 - f o r m y l - 3 - [ 5 - ( 1 , 3 - b e n z o d i -  

o x o l y l ) ] - p r o p i o n a t e   ( 7 . 5  g )   i n  m e t h a n o l   (20  ml)  w a s  

a d d e d   to   s o d i u m   m e t h o x i d e   in  m e t h a n o l   ( p r e p a r e d   f r o m  

0 . 6 8 9   g  s o d i u m   and  50  ml  m e t h a n o l ) ;   n i t r o g u a n i d i n e  
( 3 . 1 2   g)  was  t h e n   a d d e d   to   t h e   s t i r r e d   m i x t u r e .   T h e  

m i x t u r e   was  h e a t e d   u n d e r   r e f l u x   f o r   18  h o u r s   a n d  

e v a p o r a t e d   to   a  r e s i d u e   w h i c h   was  d i s s o l v e d   in  w a t e r  

(200  ml)  and  the   s o l u t i o n   was  e x t r a c t e d   w i t h   c h l o r o f o r m .  

The  r e s i d u a l   a q u e o u s   p h a s e   was  a d j u s t e d   to   pH  5  w i t h  

a c e t i c   a c i d   and  t he   w h i t e   s o l i d   w h i c h   p r e c i p i t a t e d   w a s  

f i l t e r e d   o f f   to   g i v e   2 - n i t r o a m i n o - 5 - [ 5 - ( 1 , 3 - b e n z o d i -  

o x o l y l ) m e t h y l ] - 4 - p y r i m i d o n e   ( 4 . 0 8   g ) ,   m.p.   2 0 0 - 2 ° .  



A  s a m p l e   r e c r y s t a l l i s e d   f rom  a q u e o u s   a c e t i c   a c i d   h a d  

m.p.   2 0 1 . 5 - 2 . 5  .  

( i i )   A  m i x t u r e   of  2 - [ 3 - ( d i m e t h y l a m i n o m e t h y l ) - b e n z y l -  

t h i o ] e t h y l a m i n e   ( 1 . 5 9   g) ,   2 - n i t r o a m i n o - 5 - [ 5 - ( 1 , 3 -  

b e n z o d i o x o l y l ) m e t h y l ] - 4 - p y r i m i d o n e   ( 1 . 8 7   g)  and  p y r i d i n e  

(8  ml)  was  h e a t e d   u n d e r   r e f l u x   f o r   3  h o u r s ,   e v a p o r a t e d  

to  d r y n e s s   and  the   r e s i d u e   was  h e a t e d   at  1 6 0 - 1 7 0 °   f o r   2 

h o u r s .   The  c o o l e d   r e s i d u e   was  s u s p e n d e d   in  c h l o r o f o r m  

and  e x t r a c t e d   w i t h   0 .1N  h y d r o c h l o r i c   a c i d   to  r emove   t h e  

u n r e a c t e d   amine   and  s u b s e q u e n t l y   w i t h   1.ON  h y d r o c h l o r i c  

a c i d   to   e x t r a c t   t he   r e q u i r e d   p r o d u c t ,   and  t h e   l a t t e r  

a c i d   e x t r a c t s   were   e v a p o r a t e d   to   d r y n e s s   and  r e c r y s t a l -  

l i s e d   f rom  e t h a n o l   c o n t a i n i n g   h y d r o g e n   c h l o r i d e   to   g i v e  

2 - [ 2 - ( 3 - d i m e t h y l a m i n o m e t h y l ) - b e n z y l t h i o ) e t h y l a m i n o ] - 5 -  

[ 5 - ( 1 , 3 - b e n z o d i o x o l y l ) m e t h y l ] - 4 - p y r i m i d o n e   d i h y d r o -  

c h l o r i d e   m.p .   1 7 6 - 1 7 8 0 .  

T h i s   p r o d u c t   can  be  p r e p a r e d   in  a  s i m i l a r   m a n n e r  

f rom  2 - m e t h y l t h i o - 5 - [ 5 - ( 1 , 3 - b e n z o d i o x o l y l ) m e t h y l ] - 4 -  

p y r i m i d o n e .  

EXAMPLE  1 0  

( i )   R e a c t i o n   of  3 - b r o m o - 4 - m e t h o x y b e n z y l   c h l o r i d e  

w i t h   d i m e t h y l a m i n e   in  c o l d   b e n z e n e   gave  3 - b r o m o - 4 -  

m e t h o x y - N , N - d i m e t h y l a m i n e ,   b . p .   1 2 4 - 1 2 6 ° / 1 . 2   mm  H g .  

( i i )   S u c c e s s i v e   r e a c t i o n   of  3 - b r o m o - 4 - m e t h o x y - N , N -  

d i m e t h y l b e n z y l a m i n e   w i t h   m a g n e s i u m   and  f o r m a l d e h y d e  

( in   a  s i m i l a r   m a n n e r   to  E x a m p l e  7 )  g a v e   5 - d i m e t h y l a m i n o -  

m e t h y l - 2 - m e t h o x y b e n z y l   a l c o h o l ,   m.p .   6 7 - 6 9 0 ,   w h i c h   w a s  

h e a t e d   u n d e r   r e f l u x   f o r   4  h o u r s   w i t h   c y s t e a m i n e  

h y d r o c h l o r i d e   in  a c e t i c   a c i d   to   g i v e ,   a f t e r   b a s i f i c a t i o n  



and  c h l o r o f o r m   e x t r a c t i o n ,   2 - ( 5 - d i m e t h y l a m i n o m e t h y l - 2 -  

m e t h o x y b e n z y l t h i o ) e t h y l a m i n e ,   as  an  o i l .   T h i s   o i l  w a s  

h e a t e d   u n d e r   r e f l u x   w i t h   1 .1  m o l a r   e q u i v a l e n t s   of  2 -  

n i t r o a m i n o - 5 - ( 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e   in   e t h a n o l  

f o r   28  h o u r s   to   g i v e   2 - [ 2 - ( 5 - d i m e t h y l a m i n o m e t h y l - 2 -  

m e t h o x y b e n z y l t h i o ) - e t h y l a m i n o ] - 5 - ( 3 - p y r i d y l m e t h y l ) - 4 -  

p y r i m i d o n e   w h i c h   was  t r e a t e d   w i t h   h y d r o g e n   c h l o r i d e   i n  

e t h a n o l   and  p u r i f i e d   as  t he   t r i h y d r o c h l o r i d e   s a l t   m . p .  
2 3 2 - 2 3 5 0   ( r e c r y s t a l l i s e d   f rom  m e t h a n o l - e t h a n o l ) .  

EXAMPLE  11  

A  m i x t u r e   of  2 - ( 5 - d i m e t h y l a m i n o m e t h y l - 2 - m e t h o x y -  

b e n z y l t h i o ) e t h y l a m i n e   ( 1 . 6   g)  and  2 - - n i t r o a m i n o - 5 - [ 5 -  

( 1 , 3 - b e n z o d i o x o l y l ) m e t h y l ] - 4 - p y r i m i d o n e   ( 1 . 6 6   g)  w a s  

d i s s o l v e d   in   p y r i d i n e   and  t he   m i x t u r e   was  e v a p o r a t e d   t o  

d r y n e s s   and  h e a t e d   at   1 6 0 - 1 7 0 °   f o r   2  h o u r s .   T h e  

c o o l e d   m i x t u r e   was  p u r i f i e d   c h r o m a t o g r a p h i c a l l y   e l u t i n g  

a  s i l i c a   c o l u m n   w i t h   c h l o r o f o r m - m e t h a n o l   ( 2 0 : 1 )   to   g i v e  

2 - [ 2 - ( 5 - d i m e t h y l a m i n o m e t h y l - 2 - m e t h o x y b e n z y l t h i o ) -  

e t h y l a m i n o ] - 5 - [ 5 - ( 1 , 3 - b e n z o d i o x o l y l ) m e t h y l ] - 4 - p y r i m i d o n e  

w h i c h   was  t r e a t e d   w i t h   h y d r o g e n   c h l o r i d e   in  e t h a n o l   a n d  

p u r i f i e d   as  t h e   d i h y d r o c h l o r i d e   s a l t ,   m.p .   1 2 2 - 1 2 5 °  

( r e c r y s t a l l i s e d   f r o m   e t h a n o l / 2 - p r o p a n o l ) .  

EXAMPLE  12 

A  m i x t u r e   of  2 - n i t r o a m i n o - 5 - ( 3 - p y r i d y l m e t h y l ) - 4 -  

p y r i m i d o n e   ( 2 . 0 8   g ) ,   3 - [ 3 - ( d i m e t h y l a m i n o m e t h y l ) p h e n o x y ] -  

p r o p y l a m i n e   ( 1 . 8 5   g,  1 . 0 5   e q u i v )   and  dry   p y r i d i n e   (5  m l )  

was  h e a t e d   u n d e r   r e f l u x   f o r   18  h o u r s   and  e v a p o r a t e d   t o  

d r y n e s s .   W a t e r   was  added   to  t h e   r e s i d u e   and  t h e   m i x t u r e  

was  e x t r a c t e d   w i t h   c h l o r o f o r m .   The  c h l o r o f o r m   e x t r a c t  

was  e v a p o r a t e d   and  the   r e s i d u e   r e c r y s t a l l i s e d   f r o m  



a c e t o n i t r i l e   to  g i v e   2 - [ 3 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) -  

p h e n o x y ) p r o p y l a m i n o ] - 5 - ( 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

m.p .   1 0 3 - 1 0 4  .  

T h i s   compound  can  a l s o   be  made  in  a  s i m i l a r   m a n n e r  

f rom  2 - m e t h y l t h i o - 5 - ( 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e .  

EXAMPLE  13  

A  m i x t u r e   of  2 - n i t r o a m i n o - 5 - [ 5 - ( 1 , 3 - b e n z o d i o x o l y l ) -  

m e t h y l ] - 4 - p y r i m i d o n e   ( 2 . 9   g ) ,   3 - [ 3 - ( d i m e t h y l a m i n o -  

m e t h y l ) p h e n o x y ] p r o p y l a m i n e   ( 3 . 0   g,  1 .5   e q u i v )   a n d  

p y r i d i n e   (5  ml)  was  h e a t e d   u n d e r   r e f l u x   f o r   20  h o u r s  

and  e v a p o r a t e d   to   d r y n e s s .   The  r e s i d u e   was  d i s s o l v e d  

in  2 N  a q u e o u s   h y d r o c h l o r i c   a c i d   and  was  e x t r a c t e d   w i t h  

d i e t h y l   e t h e r ;   t he   a q u e o u s   p h a s e   was  a d j u s t e d   to  pH  14  

w i t h   40%  w/w  a q u e o u s   s o d i u m   h y d r o x i d e   and  e x t r a c t e d   w i t h  

c h l o r o f o r m .   The  c h l o r o f o r m   e x t r a c t   was  e v a p o r a t e d   t o  

g i v e   2 - [ 3 - ( 3 - ( d i m e t h y l a m i n o m e t h y l p h e n o x y ) p r o p y l a m i n o ] -  

5 - [ 5 - ( 1 , 3 - b e n z o d i o x o l y l ) m e t h y l ] - 4 - p y r i m i d o n e   m . p .  
7 5 - 7 6 0   w h i c h   was  t r e a t e d   w i t h   h y d r o g e n   c h l o r i d e   i n  

e t h a n o l   and  i s o l a t e d   as  t h e   d i h y d r o c h l o r i d e   s a l t   m . p .  
1 5 8 - 1 6 0 °   ( h y g r o s c o p i c ) .  

In  a  s i m i l a r   m a n n e r   2 - [ 3 - ( 3 - ( d i m e t h y l a m i n o m e t h y l -  

p h e n o x y ) p r o p y l a m i n o ] - 5 - [ 6 - m e t h y l - 3 - p y r i d y l m e t h y l ] - 4 -  

p y r i m i d o n e   m.p .   1 3 6 - 1 3 7 0   ( a c e t o n i t r i l e )   was  p r e p a r e d  

f rom  2 - n i t r o a m i n o - 5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 -  

p y r i m i d o n e .  

-EXAMPLE  14  

A  m i x t u r e   of  2 - n i t r o a m i n o - 5 - ( 6 - m e t h y l - 3 - p y r i d y l -  

m e t h y l ) - 4 - p y r i m i d o n e   ( 1 . 0   g ) , 2 - [ 3 - ( d i m e t h y l a m i n o m e t h y l ) -  

b e n z y l t h i o ] e t h y l a m i n e   ( 1 . 3 0 g ,   1 . 5  e q u i v a l e n t s )  a n d   e t h a n o l  



(3  ml)  was  h e a t e d   u n d e r   r e f l u x   f o r   29  h o u r s   and  e v a p o r a t e d  

to  d r y n e s s .   The  r e s i d u e   was  d i s s o l v e d   in  w a t e r   and  t h e  

s o l u t i o n   was  a d j u s t e d   to  pH  13  and  e x t r a c t e d   w i t h   e t h e r  

( w h i c h   was  d i s c a r d e d ) .   The  a q u e o u s   p h a s e   was  a d j u s t e d  

to  pH  10 .5   w i t h   h y d r o c h l o r i c   a c i d   and  t he   s o l u t i o n   w a s  

e x t r a c t e d   w i t h   e t h e r   and  c h l o r o f o r m .   The  c o m b i n e d   o r g a n i c  

e x t r a c t s   were   e v a p o r a t e d   to  d r y n e s s   and  the   r e s i d u e   w a s  

c r y s t a l l i s e d   f rom  a c e t o n i t r i l e   to   g i v e   2 - [ 2 - [ 3 - ( d i m e t h y l a m i n o -  

m e t h y l ) b e n z y l t h i o ] e t h y l a m i n o ] - 5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) -  

4 - p y r i m i d o n e   m.p .   1 2 2 - 1 2 5 ° .   T r e a t m e n t   w i t h   h y d r o g e n   c h l o r i d e  

i n  e t h a n o l   g i v e s   t h e   t r i h y d r o c h l o r i d e   s a l t   and  t r e a t m e n t  

w i t h   h y d r o g e n   b r o m i d e   in  e t h a n o l   g i v e s   t h e   t r i h y d r o b r o m i d e  

s a l t .  

EXAMPLE  1 5  

R e a c t i o n   of  2 - ( 3 - d i m e t h y l a m i n o m e t h y l b e n z y l t h i o ) -  

e t h y l a m i n e   by  h e a t i n g   u n d e r   r e f l u x   f o r   40  h o u r s   in  d r y  

p y r i d i n e   w i t h   5 - ( 3 - m e t h o x y b e n z y l ) - 2 - m e t h y l t h i o - 4 -  

p y r i m i d o n e   g i v e s   2 - [ 2 - ( 3 - d i m e t h y l a m i n o m e t h y l b e n z y l t h i o ) -  

e t h y l a m i n o ] - 5 - ( 3 - m e t h o x y b e n z y l ) - 4 - p y r i m i d o n e .  

EXAMPLE  16  

2 - M e t h o x y - 5 - ( d i e t h y l a m i n o m e t h y l ) b e n z y l   a l c o h o l   ( B r i t i s h  

P a t e n t   S p e c i f i c a t i o n   5 9 4 6 2 4 )   i s   t r e a t e d   w i t h   t h i o n y l  

c h l o r i d e  t o   g i v e   t h e   b e n z y l   c h l o r i d e   and  t h i s   i s   r e a c t e d  

w i t h   c y s t e a m i n e   and  s o d i u m   e t h o x i d e   in  e t h a n o l   to  g i v e  

2 - ( 2 - m e t h o x y - 5 - ( d i e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l a m i n e .  

T h i s   a m i n e   i s   h e a t e d   u n d e r   r e f l u x   f o r   40  h o u r s   in  d r y  

p y r i d i n e   w i t h   5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 2 - m e t h y l t h i o - 4 -  

p y r i m i d o n e   to  g i v e   2 - [ 2 - ( 2 - m e t h o x y - 5 - ( d i e t h y l a m i n o m e t h y l ) -  

b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 -  

p y r i m i d o n e .  



EXAMPLE  17  

R e a c t i o n   of  e q u i m o l a r   a m o u n t s   of  2 - l 3 - ( d i m e t h y l a m i n o -  

m e t h y l ) b e n z y l t h i o ] e t h y l a m i n e   a n d  

(i)  2 - n i t r o a m i n o - 5 - ( 6 - m e t h o x y - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

( i i )   2 - n i t r o a m i n o - 5 - ( 2 - m e t h o x y - 4 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

by  h e a t i n g   u n d e r   r e f l u x   in  e t h a n o l   f o r   24  h o u r s   g i v e s  

(a)  2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l a m i n o ] - 5 -  

( 6 - m e t h o x y - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(b)  2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l a m i n o ] - 5 -  

( 2 - m e t h o x y - 4 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

wh ich   g i v e  

(c)  2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l a m i n o ] - 5 -  

( 6 - h y d r o x y - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(d)  2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l a m i n o ] - 5 -  

( 2 - h y d r o x y - 4 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

when  h e a t e d   u n d e r   r e f l u x  w i t h   2N  h y d r o c h l o r i c   a c i d   i n  

e t h a n o l .  

EXAMPLE  18 

R e a c t i o n   of  2 - [ 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ] e t h y l a m i n e  

w i t h   2 - n i t r o a m i n o - 5 - ( 4 - m e t h o x y - 2 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

in  r e f l u x i n g   e t h a n o l   g i v e s   2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) -  

b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 4 - m e t h o x y - 2 - p y r i d y l m e t h y l ) - 4 -  

p y r i m i d o n e   w h i c h   when  r e a c t e d   w i t h   b o r o n   t r i b r o m i d e   g i v e s  

2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 4 -  

h y d r o x y - 2 - p y r i d y l m e t h y D - 4 - p y r i m i d o n e .  

EXAMPLE  19  

R e a c t i o n   of  2 - [ 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ] e t h y l a m i n e  

w i t h   an  e q u i m o l a r   a m o u n t   of  2 - n i t r o a m i n o - 5 - ( 5 , 6 - d i m e t h y l - 3 -  

p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e   by  h e a t i n g   u n d e r   r e f l u x   i n  

e t h a n o l   f o r   48  h o u r s   g i v e s   2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) -  

b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 5 , 6 - d i m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 -  

p y r i m i d o n e .  



EXAMPLE  2 0  

( i )   3 - ( 2 - ( D i m e t h y l a m i n o ) e t h o x y ) a n i s o l e   is   r e a c t e d  

w i t h   b o r o n   t r i b r o m i d e   to   g i v e   3 - ( 2 - ( d i m e t h y l a m i n o ) -  

e t h o x y ) p h e n o l   w h i c h   i s   r e a c t e d   w i t h   s o d i u m   h y d r i d e   a n d  

N - ( 3 - b r o m o p r o p y l ) p h t h a l i m i d e   and  the   p r o d u c t   d e p r o t e c t e d  

w i t h   m e t h y l a m i n e   to   g i v e   3 - ( 3 - ( 2 - ( d i m e t h y l a m i n o ) e t h o x y ) -  

p h e n o x y ) p r o p y l a m i n e .  

( i i )   E q u i m o l a r   a m o u n t s   of  3 - ( 3 - ( 2 - ( d i m e t h y l a m i n o ) -  

e t h o x y ) p h e n o x y ) p r o p y l a m i n e   and  2 - n i t r o a m i n o - 5 - ( 6 -  

m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e   a r e   h e a t e d   u n d e r  

r e f l u x   in  dry   p y r i d i n e   f o r   24  h o u r s   to  g i v e  

2 - [ 3 - ( 3 - ( 2 - d i m e t h y l a m i n o e t h o x y ) p h e n o x y ) p r o p y l a m i n o ] - 5 -  

( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e .  

EXAMPLE  2 1  

R e a c t i o n   o f  

( i )   3 - [ 4 - ( d i m e t h y l a m i n o m e t h y l ) p h e n o x y ] p r o p y l a m i n e  

( i i )   3 - [ 3 - ( 1 - p y r r o l i d i n y l m e t h y l ) p h e n o x y ] -  

p r o p y l a m i n e  

( i i i )   3 - [ 3 - ( 2 - d i m e t h y l a m i n o e t h y l ) p h e n o x y ] -  

p r o p y l a m i n e  

( i v )   3 - [ 3 - ( 3 - d i m e t h y l a m i n o p r o p y l ) p h e n o x y ] -  

p r o p y l a m i n e  

(v)  3 - [ 3 - ( m e t h y l a m i n o m e t h y l ) p h e n o x y ] p r o p y l a m i n e  

( v i )   2 - [ 3 - ( m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ] -  

e t h y l a m i n e  

( v i i )   2 - [ 4 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o j -  

e t h y l a m i n e  

( v i i i )   4 - [ 3 - ( d i m e t h y l a m i n o m e t h y l ) p h e n y l ] b u t y l a m i n e  

w i t h   2 - n i t r o a m i n o - 5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 -  

p y r i m i d o n e   by  h e a t i n g   u n d e r   r e f l u x   in  p y r i d i n e   g i v e s : -  



(a)  2 - [ 3 - ( 4 - ( d i m e t h y l a m i n o m e t h y l ) p h e n o x y ) p r o p y l a m i n o ] -  

5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(b)  2 - [ 3 - ( 3 - ( 1 - p y r r o l i d i n y l m e t h y l ) p h e n o x y ) p r o p y l a m i n o ] -  

5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(c)  2 - [ 3 - ( 3 - ( 2 - d i m e t h y l a m i n o e t h y l ) p h e n o x y ) p r o p y l a m i n o ] -  

5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(d)  2 - [ 3 - ( 3 - ( 3 - d i m e t h y l a m i n o p r o p y l ) p h e n o x y ) -  

p r o p y l a m i n o ] - 5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 -  

p y r i m i d o n e  

(e)  2 - [ 3 - ( 3 - ( m e t h y l a m i n o m e t h y l ) p h e n o x y ) p r o p y l a m i n o ] -  

5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

( f )   2 - [ 2 - ( 3 - ( m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l a m i n o ] -  

5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(g)  2 - [ 2 - ( 4 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l -  

a m i n o ] - 5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(h)  2 - [ 4 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) p h e n y l ) b u t y l a m i n o ] -  

5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  



EXAMPLE  22  

R e a c t i o n   o f  

(a)   5 - ( 2 - p y r i d y l m e t h y l ) - 2 - m e t h y l t h i o - 4 - p y r i m i d o n e  

(b)  5 - ( 4 - p y r i d y l m e t h y l ) - 2 - m e t h y l t h i o - 4 - p y r i m i d o n e  

(c)  5 - ( 2 - t h i e n y l m e t h y l ) - 2 - m e t h y l t h i o - 4 - p y r i m i d o n e  

(d)  5 - ( 4 - m e t h y l b e n z y l ) - 2 - m e t h y l t h i o - 4 - p y r i m i d o n e  

(e)  5 - ( 3 , 4 , 5 - t r i m e t h o x y b e n z y l ) - 2 - m e t h y l t h i o - 4 -  

p y r i m i d o n e  

( f )   5 - ( 4 - c h l o r o b e n z y l ) - 2 - m e t h y l t h i o - 4 - p y r i m i d o n e  

(g)  5 - ( 2 - c h l o r o b e n z y l ) - 2 - m e t h y l t h i o - 4 - p y r i m i d o n e  

(h)  5 - ( 3 , 4 - d i c h l o r o b e n z y l ) - 2 - m e t h y l t h i o - 4 - p y r i m i d o n e  

w i t h   one  e q u i v a l e n t   of  2 - [ 3 - ( d i m e t h y l a m i n o m e t h y l ) -  

b e n z y l t h i o ] e t h y l a m i n e   by  b o i l i n g   u n d e r   r e f l u x   i n  

p y r i d i n e   f o r   24  h o u r s   g i v e s  

(a)   2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l -  

a m i n o ] - 5 - ( 2 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(b)  2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l -  

a m i n o ] - 5 - ( 4 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(c)  2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l -  

a m i n o ] - 5 - ( 2 - t h i e n y l m e t h y l ) - 4 - p y r i m i d o n e  

(d)  2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l -  

a m i n o ] - 5 - ( 4 - m e t h y l b e n z y l ) - 4 - p y r i m i d o n e  

(e)  2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l -  

a m i n o ] - 5 - ( 3 , 4 , 5 - t r i m e t h o x y b e n z y l ) - 4 - p y r i m i d o n e  

( f )   2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l -  

a m i n o ] - 5 - ( 4 - c h l o r o b e n z y l ) - 4 - p y r i m i d o n e  

(g)  2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l -  

a m i n o ] - 5 - ( 2 - c h l o r o b e n z y l ) - 4 - p y r i m i d o n e  

(h)  2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l -  

a m i n o ] - 5 - ( 3 , 4 - d i c h l o r o b e n z y l ) - 4 - p y r i m i d o n e .  

S u b s t i t u t i o n   of  3 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) p h e n o x y ) -  

p r o p y l a m i n e   g i v e s   t he   c o r r e s p o n d i n g   2 - [ 3 - ( 3 - ( d i m e t h y l -  

a m i n o m e t h y l ) p h e n o x y ) p r o p y l a m i n o ]   p y r i m i d o n e s .  



EXAMPLE  23  

R e a c t i o n   o f  

(a)  5 - b e n z y l o x y - 2 - m e t h y l t h i o - 4 - p y r i m i d o n e  

(b)  5 - ( 2 - ( 4 - m e t h o x y b e n z y l o x y ) e t h y l ) - 2 - m e t h y l t h i o - 4 -  

p y r i m i d o n e  

(c)  5 - ( 2 - ( 4 - m e t h o x y b e n z y l t h i o ) e t h y l ) - 2 - m e t h y l t h i o - 4 -  

p y r i m i d o n e  

(d)  5 - ( 2 - ( 3 - p y r i d y l m e t h y l t h i o ) e t h y l ) - 2 - m e t h y l t h i o - 4 -  

p y r i m i d o n e  

(e)  5 - ( 2 - p h e n y l e t h y l ) - 2 - m e t h y l t h i o - 4 - p y r i m i d o n e  

(f )   5 - ( 2 - p h e n y l e t h y l ) - 6 - m e t h y l - 2 - m e t h y l t h i o - 4 -  

p y r i m i d o n e  

(g)  5 - ( 2 - p h e n y l b u t y l ) - 2 - m e t h y l t h i o - 4 - p y r i m i d o n e   w i t h  

one  e q u i v a l e n t   of  2 - [ 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l -  

t h i o ] e t h y l a m i n e   by  b o i l i n g   u n d e r   r e f l u x   i n  

p y r i d i n e   f o r   24  h o u r s   g i v e s  
(a)  2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l -  

a m i n o ] - 5 - b e n z y l o x y - 4 - p y r i m i d o n e  

(b)  2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l -  

a m i n o ] - 5 - ( 2 - ( 4 - m e t h o x y b e n z y l o x y ) e t h y l ) - 4 - p y r i m i d o n e  

(c)  2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l -  

a m i n o ] - 5 - ( 2 - ( 4 - m e t h o x y b e n z y l t h i o ) e t h y D - 4 - p y r i m i d o n e  

(d)  2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l -  

a m i n o ] - 5 - ( 2 - ( 3 - p y r i d y l m e t h y l t h i o ) e t h y l ) - 4 -  

p y r i m i d o n e  

(e)  2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l -  

a m i n o ] - 5 - ( 2 - p h e n y l e t h y l ) - 4 - p y r i m i d o n e  

( f )   2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l -  

a m i n o ] - 5 - ( 2 - p h e n y l e t h y l ) - 6 - m e t h y l - 4 - p y r i m i d o n e  

(g)  2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) b e n z y l t h i o ) e t h y l -  

a m i n o ] - 5 - ( 4 - p h e n y l b u t y l ) - 4 - p y r i m i d o n e  

S u b s t i t u t i o n   of  3 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) p h e n o x y ) -  

p r o p y l a m i n e   g i v e s   t he   c o r r e s p o n d i n g   2 - [ 3 - ( 3 - ( d i m e t h y l -  

a m i n o m e t h y l ) p h e n o x y ) p r o p y l a m i n o ]   p y r i m i d o n e s .  



EXAMPLE  2 4  

S u b s t i t u t i o n   of  t he   f o l l o w i n g   3 - ( h e t e r o a r y l ) -  

p r o p i o n a t e s : -  

(a)  e t h y l   3 - ( 2 - m e t h o x y - 3 - p y r i d y l ) p r o p i o n a t e  

(b)  e t h y l   3 - ( 4 , 6 - d i m e t h o x y - 3 - p y r i d y l ) p r o p i o n a t e  

(c)  e t h y l   3 - ( 2 , 6 - d i m e t h o x y - 4 - p y r i d y l ) p r o p i o n a t e  

(d)  e t h y l   3 - ( 4 , 5 - d i m e t h o x y - 2 - p y r i d y l ) p r o p i o n a t e  

(e)  e t h y l   3 - ( 5 - h y d r o x y - 2 - p y r i d y l ) p r o p i o n a t e  

( f )   e t h y l   3 - ( 4 - h y d r o x y - 2 - p y r i m i d y l ) p r o p i o n a t e  

(g)  e t h y l   3 - ( 4 - h y d r o x y - 5 - m e t h o x y - 2 - p y r i d y l ) p r o p i o n a t e  

(h)  e t h y l   3 - ( 4 - h y d r o x y - 3 - m e t h o x y - 2 - p y r i d y l ) p r o p i o n a t e  

( i )   e t h y l   3 - ( 4 , 5 - d i m e t h y l - 2 - t h i e n y l ) p r o p i o n a t e  

( j )   e t h y l   3 - ( 6 - a m i n o - 3 - p y r i d y l ) p r o p i o n a t e  

(k)  e t h y l   3 - ( 4 - i s o q u i n o l y l ) p r o p i o n a t e  

(1)  e t h y l   3 - ( 3 - c h l o r o - 2 - p y r i d y l ) p r o p i o n a t e  

f o r   e t h y l   3 - ( 3 - p y r i d y l ) p r o p i o n a t e   in  t h e   p r o c e d u r e   o f  

E x a m p l e   5 ( i v ) - ( v )   and  f u s i o n   of  t he   r e s u l t a n t  

2 - m e t h y l t h i o - 4 - p y r i m i d o n e s   w i t h   2 - [ 3 - ( d i m e t h y l a m i n o -  

m e t h y l ) b e n z y l t h i o ] e t h y l a m i n e   g i v e s   t he   c o r r e s p o n d i n g  

2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) - b e n z y l t h i o ) e t h y l a m i n o ] -  

5 - h e t e r o a r y l m e t h y l ) - 4 - p y r i m i d o n e s .  

The  s t a r t i n g   m a t e r i a l s   may  be  p r e p a r e d   by  

c o n d e n s i n g   t he   c o r r e s p o n d i n g   h e t e r o c y c l i c   c a r b o x a l d e -  

hyde   w i t h   ( i )   m a l o n i c   a c i d ,   and  h y d r o g e n a t i n g   a n d  

e s t e r i f y i n g   t h e   p r o d u c t s   or  ( i i )   d i e t h y l   m a l o n a t e ,  

r e d u c i n g   t he   p r o d u c t   w i t h   s o d i u m   b o r o h y d r i d e   f o l l o w e d  

by  h y d r o l y s i s ,   m o n o d e c a r b o x y l a t i o n   and  e s t e r i f i c a t i o n ,  

or  by  r e a c t i n g   a  h a l o m e t h y l h e t e r o c y c l i c   d e r i v a t i v e  

w i t h   s o d i u m   and  d i e t h y l   m a l o n a t e ,   and  h y d r o l y s i n g ,  

m o n o d e c a r b o x y l a t i n g   and  e s t e r i f y i n g   t he   p r o d u c t .  



EXAMPLE  25  

S u b s t i t u t i o n   of  the   f o l l o w i n g   3 - a r y l p r o p i o n a t e s : -  

(a)  e t h y l   3 - ( 6 - ( 2 , 3 - d i h y d r o - 1 , 4 - b e n z o d i o x i n y l ) ) -  

p r o p i o n a t e  

(b)  e t h y l   3 - ( 3 - b e n z y l o x y p h e n y l ) p r o p i o n a t e  

(c)  e t h y l   3 - ( 3 - m e t h o x y m e : h o x y p h e n y l ) p r o p i o n a t e  

( p r e p a r e d   by  r e a c t i n g   e t h y l   3 - ( 3 - h y d r o x y p h e n y l ) -  

p r o p i o n a t e   w i t h   d i m e t h o x y e t h a n e )  

(d)  e t h y l   3 - ( 3 - t r i f l u o r o m e t h y l p h e n y l ) p r o p i o n a t e  

(e)  e t h y l   3 - ( 4 - d i m e t h y l a m i n o p h e n y l ) p r o p i o n a t e  

( f )   e t h y l   3 - ( 4 - p h e n o x y p h e n y l ) p r o p i o n a t e  

(g)  e t h y l   3 - ( 4 - ( 4 - c h l o r o p h e n o x y ) p h e n y l ) p r o p i o n a t e  

(h)  e t h y l   3 - ( 4 - ( 4 - m e t h o x y p h e n o x y ) p h e n y l ) p r o p i o n a t e  

( i )   e t h y l   3 - ( 4 - b i p h e n y l y l ) p r o p i o n a t e  

( j )   e t h y l   3 - ( 4 ' - c h l o r o - 4 - b i p h e n y l y l ) p r o p i o n a t e  

(k)  e t h y l   3 - ( 4 ' - m e t h o x y - 4 - b i p h e n y l y l ) p r o p i o n a t e  

f o r   e t h y l   3 - ( 3 - p y r i d y l ) p r o p i o n a t e   in  t he   p r o c e d u r e   o f  

E x a m p l e   5 ( i v ) - ( v i )   g i v e s   t he   c o r r e s p o n d i n g   2 - [ 2 - ( 3 -  

( d i m e t h y l a m i n o m e t h y l ) - b e n z y l t h i o ) e t h y l a m i n o ] - 5 -  

( a r y l m e t h y l ) - 4 - p y r i m i d o n e s .  

T r e a t m e n t   of  t he   p r o d u c t   f rom  (c)  w i t h   h y d r o c h l o r i c  

a c i d   g i v e s   the   5 - ( 3 - h y d r o x y b e n z y l ) p y r i m i d o n e .  

EXAMPLE  2 6  

S u b s t i t u t i o n   of  t he   f o l l o w i n g   3 - ( h e t e r o a r y l ) -  

p r o p i o n a t e s : -  

(a)  e t h y l   3 - ( 2 - f u r y l ) p r o p i o n a t e  

(b)  e t h y l   3 - ( 2 - t h i a z o l y l ) p r o p i o n a t e  

(c)   e t h y l   3 - ( 5 - o x a z o l y l ) p r o p i o n a t e  



(d)  e t h y l   3 - ( 3 - i s o t h i a z o l y l ) p r o p i o n a t e  

(e)  e t h y l   3 - ( 2 - p y r i m i d y l ) p r o p i o n a t e  

( f )   e t h y l   3 - ( 5 - p y r i m i d y l ) p r o p i o n a t e  

(g)  e t h y l   3 - ( 2 - p y r a z y l ) p r o p i o n a t e  

(h)  e t h y l   3 - ( 4 - p y r i d a z y l ) p r o p i o n a t e  

( i )   e t h y l   3 - ( 2 - ( 5 - a m i n o - 1 , 3 , 4 - t h i a d i a z o l y l ) p r o p i o n a t e  

( j )   e t h y l   3 - ( l - i s o q u i n o l y l ) p r o p i o n a t e  

(k)  e t h y l   3 - ( 4 - ( 1 , 3 - d i o x o l o [ 4 , 5 - C ] - p y r i d y l ) p r o p i o n a t e  

(1)  e t h y l   3 - ( 2 - b e n z i m i d a z o l y l ) p r o p i o n a t e  

(m)  e t h y l   3 - ( 2 - b e n z t h i a z o l y l ) p r o p i o n a t e  

f o r   e t h y l   3 - ( 6 - m e t h y l - 3 - p y r i d y l ) p r o p i o n a t e   in  t h e  

p r o c e d u r e   of  E x a m p l e   5 ( i v ) - ( v i )   g i v e s   t he   c o r r e s p o n d i n g  

2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) - b e n z y l t h i o ] - 5 - ( h e t e r o -  

a r y l m e t h y l ) - 4 - p y r i m i d o n e s .  

The  s t a r t i n g   m a t e r i a l s   c an   be  p r e p a r e d   a s  

d e s c r i b e d   in  E x a m p l e   2 4 .  

EXAMPLE  2 7  

S u b s t i t u t i o n   of  3 - [ 1 - ( 4 - m e t h o x y b e n z y l ) i m i d a z o l - 2 - y l ] -  

a c r y l i c   a c i d   f o r   3 - ( 6 - m e t h y l - 3 - p y r i d y l ) a c r y l i c   a c i d   i n  

t h e   p r o c e d u r e   of  E x a m p l e   5  and  d e p r o t e c t i o n   of  t h e  

p r o d u c t   w i t h   a n i s o l e   and  h y d r o g e n   b r o m i d e   in  a c e t i c  

a c i d   g i v e s   2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) - b e n z y l t h i o ) -  

e t h y l a m i n o ] - 5 - ( 2 - i m i d a z o l y l m e t h y l ) - 4 - p y r i m i d o n e .  

EXAMPLE  2 8  

R e a c t i o n   of  2 - m e t h y l t h i o - 5 - m e t h y l - 4 - p y r i m i d o n e  

w i t h   one  e q u i v a l e n t   of  2 - [ 3 - ( d i m e t h y l a m i n o m e t h y l ) -  

b e n z y l t h i o ) e t h y l a m i n e   by  b o i l i n g   u n d e r   r e f l u x   i n  

p y r i d i n e   f o r   48  h o u r s   g i v e s   2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o -  

m e t h y l ) - b e n z y l t h i o ) e t h y l a m i n o ] - 5 - m e t h y l - 4 - p y r i m i d o n e .  



EXAMPLE  2 9  

S u b s t i t u t i o n   o f  

(a)  e t h y l   o c t a n o a t e  

(b)  e t h y l   3 - c y c l o h e x y l p r o p i o n a t e  

f o r   e t h y l   3 - ( 6 - m e t h y l - 3 - p y r i d y l ) p r o p i o n a t e   in  t h e  

p r o c e d u r e   of  Example   5 ( i v ) - ( v i )   g i v e s  

( i v ) ( a )   5 - h e x y l - 2 - t h i o u r a c i l   m.p .   1 6 9 . 5 - 1 7 2 °   ( f r o m  

a q u e o u s   e t h a n o l )  

(b)  5 - c y c l o h e x y l m e t h y l - 2 - t h i o u r a c i l   m.p.   2 1 0 - 2 1 1 °  

( f rom  e t h a n o l )  

( v ) ( a )   5 - h e x y l - 2 - m e t h y l t h i o - 4 - p y r i m i d o n e   m . p .  
1 1 6 - 1 1 7 . 5 °   ( f r o m   a q u e o u s   e t h a n o l . )  

(b)  5 - c y c l o h e x y l m e t h y l - 2 - m e t h y l t h i o - 4 - p y r i m i d o n e  

m.p.   1 8 7 - 1 8 8 0   ( f r o m   a c e t i c   a c i d )  

i ( v i ) ( a )   2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) - b e n z y l t h i o ) -  

e t h y l a m i n o ] - 5 - h e x y l - 4 - p y r i m i d o n e  

(b)  2 - [ 2 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) - b e n z y l t h i o ) -  

e t h y l a m i n o ] - 5 - c y c l o h e x y l m e t h y l - 4 - p y r i m i d o n e  

EXAMPLE  3 0  

R e a c t i o n   o f  

( i )   2 - ( 2 - f l u o r o b e n z y l t h i o ) e t h y l a m i n e  

( i i )   2 - ( 2 - c h l o r o b e n z y l t h i o ) e t h y l a m i n e  

( i i i )   2 - ( 2 - m e t h y l b e n z y l t h i o ) e t h y l a m i n e  

( i v )   2 - ( 4 - m e t h o x y b e n z y l t h i o ) e t h y l a m i n e  

5  (v)  2 - ( 4 - n i t r o b e n z y l t h i o ) e t h y l a m i n e  

( v i )   2 - ( 2 , 4 - d i c h l o r o b e n z y l t h i o ) e t h y l a m i n e  

( v i i )   4 - ( 4 - c h l o r o p h e n y l ) b u t y l a m i n e  

( v i i i )   4 - ( 2 - a m i n o p h e n y l ) b u t y l a m i n e  

( i x )   4 - ( 4 - h y d r o x y p h e n y l ) b u t y l a m i n e  



(x)  4 - ( 3 , 4 - d i h y d r o x y p h e n y l ) b u t y l a m i n e  

w i t h   2 - n i t r o a m i n o - 5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 -  

p y r i m i d o n e   by  r e f l u x i n g   in  e t h a n o l   f o r   24  h o u r s   g i v e s : -  

(a)  2 - [ 2 - ( 2 - f l u o r o b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 6 - m e t h y l -  

3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(b)  2 - [ 2 - ( 2 - c h l o r o b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 6 - m e t h y l -  

3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(c)  2 - [ 2 - ( 2 - m e t h y l b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 6 - m e t h y l -  

3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(d)  2 - [ 2 - ( 4 - m e t h o x y b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 6 - m e t h y l -  

3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(e)  2 - [ 2 - ( 4 - n i t r o b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 6 - m e t h y l -  

3 - p y r i d y l m e t b y l ) - 4 - p y r i m i d o n e  

( f )   2 - [ 2 - ( 2 , 4 - d i c h l o r o b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 6 -  

m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(g)  2 - [ 4 - ( 4 - c h l o r o p h e n y l ) b u t y l a m i n o ] - 5 - ( 6 - m g t h y l , 3 -  

p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(h)  2 - [ 4 - ( 2 - a m i n o p h e n y l ) b u t y l a m i n o ] - 5 - ( 6 - m e t h y l - 3 -  

p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

( i )   2 - [ 4 - ( 4 - h y d r o x y p h e n y l ) b u t y l a m i n o ] - 5 - ( 6 - m e t h y l - 3 -  

p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  
( j )   2 - [ 4 - ( 3 , 4 - d i h y d r o x y p h e n y l ) b u t y l a m i n o ] - 5 - ( 6 - m e t h y l -  

3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

EXAMPLE  3 1  

R e a c t i o n   o f  

( i )   2 - ( 2 - h y d r o x y - 5 - m e t h y l b e n z y l t h i o ) e t h y l a m i n e  

( i i )   2 - ( 2 - t r i f l u o r o m e t h y l b e n z y l t h i o ) e t h y l a m i n e  

( i i i )   2 - ( 2 - a m i n o b e n z y l t h i o ) e t h y l a m i n e  

( i v )   2 - ( 2 - ( m e t h y l a m i n o ) b e n z y l t h i o ) e t h y l a m i n e  

(v)  2 - ( 2 - d i m e t h y l a m i n o b e n z y l t h i o ) e t h y l a m i n e  



w i t h   2 - n i t r o a m i n o - 5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 -  

p y r i m i d o n e   by  r e f l u x i n g   in  e t h a n o l   f o r   24  h o u r s   g i v e s  

(a)   2 - [ 2 - ( 2 - h y d r o x y - 5 - m e t h y l b e n z y l t h i o ) e t h y l a m i n o ] - 5 -  

( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(b)  2 - [ 2 - ( 2 - t r i f l u o r o m e t h y l b e n z y l t h i o ) e t h y l a m i n o ] - 5 -  

( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(c)  2 - [ 2 - ( 2 - a m i n o b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 6 - m e t h y l - 3 -  

p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(d)  2 - [ 2 - ( 2 - m e t h y l a m i n o b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 6 -  

. m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(e)  2 - [ 2 - ( 2 - d i m e t h y l a m i n o b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 6 -  

m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

The  s t a r t i n g   m a t e r i a l s   can   be  p r e p a r e d   by  r e a c t i n g  

t he   c o r r e s p o n d i n g   b e n z y l   a l c o h o l s   w i t h   c y s t e a m i n e .  

EXAMPLE  32  

R e a c t i o n   o f  

( i )   2 - ( 2 - a c e t y l a m i n o b e n z y l t h i o ) e t h y l a m i n e  

( i i )   2 - ( 2 - c y a n o b e n z y l t h i o ) e t h y l a m i n e  

w i t h   2 - n i t r o a m i n o - 5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 -  

p y r i m i d o n e   by  r e f l u x i n g  i n   e t h a n o l   f o r   24  h o u r s   g i v e s  

(a)  2 - [ 2 - ( 2 - a c e t y l a m i n o b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 6 -  

m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(b)  2 - [ 2 - ( 2 - c y a n o b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 6 - m e t h y l - 3 -  

p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

The  s t a r t i n g   m a t e r i a l s   can   be  p r e p a r e d   by  r e a c t i n g  

t h e   c o r r e s p o n d i n g   b e n z y l   a l c o h o l s   w i t h   c y s t e a m i n e .   T h e  

b e n z y l   a l c o h o l s   can  be  p r e p a r e d   b y ' r e d u c i n g   t h e  

c o r r e s p o n d i n g   b e n z a l d e h y d e s .  



EXAMPLE  3 3  

R e a c t i o n   of  4 - ( 3 - ( d i m e t h y l a m i n o m e t h y l ) p h e n y l ) -  

b u t y l a m i n e   w i t h  

(a)   2 - n i t r o a m i n o - 5 - ( 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(b)  2 - n i t r o a m i n o - 5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 -  

p y r i m i d o n e  

(c)  2 - n i t r o a m i n o - 5 - ( 5 , 6 - d i m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 -  

p y r i m i d o n e  

by  h e a t i n g   u n d e r   r e f l u x   in  p y r i d i n e   g i v e s : -  

(a)  2 - [ 4 - ( 3 - d i m e t h y l a m i n o m e t h y l p h e n y l ) b u t y l a m i n o ] - 5 -  

( 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(b)  2 - [ 4 - ( 3 - d i m e t h y l a m i n o m e t h y l p h e n y l ) b u t y l a m i n o ) - 5 -  

( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

(c)  2 - [ 4 - ( 3 - d i m e t h y l a m i n o m e t h y l p h e n y l ) b u t y l a m i n o ) - 5 -  

( 5 , 6 - d i m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  

EXAMPLE  3 4  

R e a c t i o n   of  2 - ( 2 - m e t h o x y b e n z y l t h i o ) e t h y l a m i n e   w i t h  

(a)   2 - n i t r o a m i n o - 5 - ( 6 - m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 -  

p y r i m i d o n e  

( b )   2 - n i t r o a m i n o - 5 - ( 5 , 6 - d i m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 -  

p y r i m i d o n e  

by  h e a t i n g   u n d e r   r e f l u x   in  p y r i d i n e   g i v e s : -  

(a)   2 - [ 2 - ( 2 - m e t h o x y b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 6 - m e t h y l -  

3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  
( b )   2 - [ 2 - ( 2 - m e t h o x y b e n z y l t h i o ) e t h y l a m i n o ] - 5 - ( 5 , 6 -  

d i m e t h y l - 3 - p y r i d y l m e t h y l ) - 4 - p y r i m i d o n e  



P r e p a r a t i o n   o f  p h a r m a c e u t i c a l   c o m p o s i t i o n   f o r   o r a l  

a d m i n i s t r a t i o n  

A  p h a r m a c e u t i c a l   c o m p o s i t i o n   i s   p r e p a r e d   c o n t a i n i n g  

by  m i x i n g   t o g e t h e r   t he   i n g r e d i e n t s   A  ( s u b s t i t u t i n g  

l a c t o s e   or  m i c r o c r y s t a l l i n e   c e l l u l o s e   f o r   d i b a s i c  

c a l c i u m   p h o s p h a t e   d i h y d r a t e   i f   d e s i r e d ) ,   a d d i n g   a 

c o n c e n t r a t e d   s o l u t i o n   of  p o l y v i n y l p y r r o l i d o n e ,   a n d  

g r a n u l a t i n g ,   d r y i n g   and  s c r e e n i n g   the   d r i e d   g r a n u l e s ;  

a d d i n g   the   i n g r e d i e n t s   B  to   t h e   d r i e d   g r a n u l e s   a n d  

c o m p r e s s i n g   the   m i x t u r e   i n t o   t a b l e t s ,   c o n t a i n i n g   a n  

amount   of  p r o d u c t   c o r r e s p o n d i n g   to   100  mg,  150  mg  o r  

200  mg of   the  f r e e   b a s e .  

The  o t h e r   c o m p o u n d s   of  S t r u c t u r e   1  can  be  f o r m u l a t e d  

i n t o   p h a r m a c e u t i c a l   c o m p o s i t i o n s   in  a  s i m i l a r   m a n n e r ,   a n d  

t h e s e   c o m p o s i t i o n s   a re   a d m i n i s t e r e d   to   a  s u b j e c t   w i t h i n  

t h e   d o s e   r a n g e s   g i v e n   above   to   b l o c k   h i s t a m i n e   H 2 -  

r e c e p t o r s .  



1.  A  compound   of  S t r u c t u r e   1 

in   w h i c h   R1  i s   h y d r o g e n ,   l o w e r   a l k y l ,   l o w e r   a l k o x y ,  

h y d r o x y ,   h a l o g e n ,   t r i f l u o r o m e t h y l ,   n i t r o ,   a m i n o ,   l o w e r  

a l k y l a m i n o ,   l o w e r   a l k a n o y l a m i n o ,   d i ( l o w e r   a l k y l ) a m i n o  

or  c y a n o ;   R2  i s   in   t h e   3 - ,   4-   or  5-  p o s i t i o n   and  i s  

h y d r o g e n , o r   R2  i s  l o w e r   a l k y l   s u b s t i t u t e d   by  a m i n o ,  

l o w e r   a l k y l a m i n o ,   d i ( l o w e r   a l k y l ) a m i n o ,   N - p i p e r i d i n o   o r  

N - p y r o l l i d i n o ,  o r   R2  i s  e t h o x y   or  p r o p o x y  ω - s u b s t i t u t e d   b y  

a m i n o ,   l o w e r   a l k y l a m i n o ,   d i ( l o w e r   a l k y l ) a m i n o ,  

N - p i p e r i d i n o   or  N - p y r o l l i d i n o ;   Y  i s   m e t h y l e n e   o r  

o x y g e n   and  X  i s   m e t h y l e n e   or  s u l p h u r   p r o v i d e d   t h a t   o n e  

or  two  of  t h e   g r o u p s   X  and  Y  i s   m e t h y l e n e ;   Z  i s  

h y d r o g e n   or  l o w e r   a l k y l ;   A  i s   C 1 - C 5   a l k y l e n e   o r  

- ( C H 2 ) p W - ( C H 2 ) q -   w h e r e   W  i s   o x y g e n   or  s u l p h u r   and  p  a n d  

q  a r e   s u c h   t h a t   t h e i r   sum  i s   f r o m   1  t o   4,  and  B  i s  

h y d r o g e n ,  m e t h y l ,   C3-C6  c y c l o a l k y l ,   a  h e t e r o a r y l   g r o u p  

o p t i o n a l l y   s u b s t i t u t e d   by  one  or  more   of  t h e   g r o u p s  

l o w e r   a l k y l ,   l o w e r   a l k o x y ,   h a l o ,   h y d r o x y   and  a m i n o ,   o r  

B  i s   a  n a p h t h y l ,   6 - ( 2 , 3 - d i h y d r o - 1 , 4 - b e n z o d i o x i n y l ) ,   a  

4 -   or  5 - ( 1 , 3 - b e n z o d i o x o l y l )   g r o u p ,   or  a  p h e n y l   g r o u p  

o p t i o n a l l y   s u b s t i t u t e d   w i t h   one  or  more   l o w e r   a l k y l ,  

l o w e r   a l k o x y ,   h a l o g e n ,   a r y l ( l o w e r   a l k o x y ) ,   h y d r o x y ,  



l o w e r   a l k o x y - l o w e r   a l k o x y ,   t r i f l u o r o m e t h y l ,   d i ( l o w e r  

a l k y l ) a m i n o ,   p h e n o x y ,   h a l o p h e n o x y ,   l o w e r   a l k o x y p h e n o x y ,  

p h e n y l ,   h a l o p h e n y l   or  l o w e r   a l k o x y p h e n y l   g r o u p s .  

2.  A  c o m p o u n d   of  C l a i m - 1   in  w h i c h   R2  is   l o w e r   a l k y l  

s u b s t i t u t e d   by  d i ( l o w e r   a l k y l ) a m i n o .  

3.  A  c o m p o u n d   of  C l a i m   1  in  w h i c h   R2  is   d i m e t h y l -  

a m i n o m e t h y l .  

4 . .   A  c o m p o u n d   of  a n y  o n e   of  C l a i m s   1  to   3  in  w h i c h  

B  i s   3 - p y r i d y l ,   6 - m e t h y l - 3 - p y r i d y l ,   5 , 6 - d i m e t h y l - 3 -  

p y r i d y l ,   6 - m e t h o x y - 3 - p y r i d y l ,   2 - m e t h o x y - 4 - p y r i d y l ,  

6 - h y d r o x y - 3 - p y r i d y l   or  2 - h y d r o x y - 4 - p y r i d y l .  

5.  A  c o m p o u n d   of  a n y  o n e   of  C l a i m s   1  to   3  in  w h i c h  

B  is   a  3 - p y r i d y l   g r o u p   w i t h   a  l o w e r   a l k y l ,   l o w e r   a l k o x y  

or  h y d r o x y   s u b s t i t u e n t   in   t h e   6 - p o s i t i o n .  

6.  A  c o m p o u n d   of  a n y  o n e   of  C l a i m s   1  to   5  in  w h i c h  

Y  i s   m e t h y l e n e .  

7.  A  p h a r m a c e u t i c a l   c o m p o s i t i o n   c o m p r i s i n g   a  

p h a r m a c o l o g i c a l l y - a c t i v e   c o m p o u n d   of  any  p r e c e d i n g   c l a i m  

and  a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   d i l u e n t   or  c a r r i e r .  

8.  A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   of  a n y  o n e   o f  

C l a i m s   1  to   6  c h a r a c t e r i s e d   in   t h a t   a  compound   o f  

S t r u c t u r e   3  in  w h i c h   Q  i s   n i t r o a m i n o ,   l o w e r a l k y l t h i o ,  

b e n z y l t h i o   or  h a l o g e n   i s   r e a c t e d   w i t h   an  a m i n e   o f  

S t r u c t u r e   2,  in  w h i c h  



R3  is   in  t h e   3 - ,   4-   or  5-  p o s i t i o n   and  i s   h y d r o g e n ,  

l o w e r   a l k y l   s u b s t i t u t e d   by  a  g r o u p   R 4 , o r  i s   R 4 C H 2 C H 2 O -  o r  

R4CH2CH2CH2O-,   w h e r e   R 4  i s   d i ( l o w e r   a l k y l ) a m i n o ,  

N - p i p e r i d i n o ,   N - p y r r o l l i d i n o ,   a  p r o t e c t e d   a m i n o   g r o u p  

or  a  p r o t e c t e d   l o w e r   a l k y l a m i n o   g r o u p ,   and  w h e r e  

n e c e s s a r y   any  a m i n o - p r o t e c t i n g   g r o u p   p r e s e n t   in   t h e  

s u b s t i t u e n t   R3  i s   r e m o v e d .  

9.  A  p r o c e s s   a c c o r d i n g   to   C l a i m   8  in   w h i c h   Q  i s  

n i t r o a m i n o .  

10.  A  p r o c e s s   f o r   p r e p a r i n g   a  c o m p o u n d   of  a n y  o n e  
of  C l a i m s   1  to   5  in   w h i c h   Y  i s   m e t h y l e n e  a n d  X   i s  

s u l p h u r   c h a r a c t e r i s e d   in   t h a t   a  c o m p o u n d   of  S t r u c t u r e  

4  

i n   w h i c h   R1  and  R3  a r e   as  d e f i n e d   f o r   S t r u c t u r e   2  i n  

C l a i m   8  and  L  i s   h y d r o x y ,   a c y l o x y ,   l o w e r   a l k o x y ,  

c h l o r i n e ,   b r o m i n e   or  t r i a r y l p h o s p h o n i u m ,   i s   r e a c t e d  

w i t h   a  2 - ( 2 - m e r c a p t o e t h y l a m i n o ) p y r i m i d o n e   of  S t r u c t u r e   5 



5  and  w h e r e   n e c e s s a r y   any   a m i n o - p r o t e c t i n g   g r o u p   p r e s e n t  

in  t h e   s u b s t i t u e n t   R3  i s   r e m o v e d .  
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